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: Aplants, a. plant eater (herbwor;) meat Eater (c:armvare) gmd a pErson Assagmth
" to "pupils.. Have the two pupils r:epfesentmg the sun and, ; ,
‘string between them Now connect one. of the herblvores t the plants follow th s with a
~ carnivore lmked to the herblvore Contlee hnkmg the cpmpnnents w1th strmg As'more -
and more components are added cross-lmks between the ﬁerblvores and csrmvcres begin °
" to be evident and the food web”concapt is develaped Ask Why is the sun I‘TECESEEFY for t

“all life?"

t
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Ja. Eﬂﬂllﬁg

“a displaying
. e. salling

b. storin

¢. wrapping

B\ :

a. slarlng b. l;m:king
] c. eating .

-

T - a loaf E)f bread -

'F QLLDW’iNG THE LINKS

ductfcn of:

¥ |
£-1 a quart of rmlk

In the spat;és below, put the numbsrs crf the steps of the fm:)d chain that are requlred in the pr0§

L3

tomatoes fromyourgarden _______

TatVdinner T

fresh produce from a farmer’s stand__




that tge hlg,her the mercury on a therrn ;i

erature A day w1th e
. hot sun is negessary to.show clear results, :

" Teaching Suggéstiﬂns
Ask: "How' ‘many ways can you thmk of to get Wi ponses on board, Ask:
 "Can the sun really make’ things warmer? How do:we 10W warm s’@rﬁéthing_ .
.really - is?" Fill .two  cups with .exactly the. same am it of .cold. water ‘and put.a .
thermomieter in each cup. Choose two children to read the thérmome ezgs and record the -
- temperature on the individual record sheets which follow, Write #6un\ ori one cup’and”™
. put it in  the sun. Write 'S ade"’ on the second cupand put it in the shade.- {{ 15 minutes
check the temperature in each cup: and Tecord on the record sheets. Che:k and; record
temperatures ‘again ;in; 30 mlnutss and 60 mmutes Dlscuss f“mdmgs at .the’ end of 60
minutes. Lead chﬂdren to draw the conclusion that the sun warmed the water and is thus
-a.source of heat and energy. Discuss how the heat from the éun warms the ground
air, water, and everyﬂnng its rays tauch Have chlldren colqr the sheet ""Qur Big Heater

P.’"'

. s e . ;

. o e - Adapted from an activity
. by Barbara Lanza, Edgeworth
- Elementary School, Sewickley, PA

M Lj - i
4, = : 7
[P [



_—'We put water Q We put water T
inacup- | inacup _ “_,"

15rmnutes i 15 mmutes e

':'30 mm"'tes i 30mmUtes

‘60 mmutes ~-69 mlnutes

N ‘{RECORD SHEET







- of: ﬂur sol : (
N releases Energy mto space 1
) radiation. VlSlblE li ‘ght hea_ ‘
~the’ rlght amounts necessary-tc

. as n f‘eeds ths nvers 'nd the stfeams that tum water wheels and turbm of hydrc:-,:;:”_w;:':_,
elei:trlc plants _Radjant energy 'is t:hanged t6 stored “chemical energy bygﬂe prcn:ess;_' .
e e ofs photosy’ﬁthESIS that- takes piace in.the cells’ of | gréen plants. It is: this cheniical energy"‘"‘
oy “that’ 35 stared in coal, 011 ancl nat,ural gas a5 well as in the food thjlt the plants praduce .

o

.ﬁ"f"fT:eachmg Suggestmns:» T T

« - Pass arcaund several samples of f'oc:d (candy bars peanuts appleg branges canned ,food ]
-+ . cereal, etc.) and discuss what they do fér our bodles (Among other thmgs, they prowde .
‘- . . energy for our bod:eg ) Indlcate that they ¢ontain stored chemiical energy for our bod' . :
}  Ask: "Where ﬂ:lcl they get. the ghermc:al energy"" Attempt todead thElTl mta the concept. "‘u
. that the plaﬁts mvolved used the sun 's enErgy in the pmduct,lon of food. i

e Then Examma samples (or p!r;turss if samples are not avallable) of the f'ossnl fuels and’’
wood. Discuss how these might be related to the sun,, .reminding them thaf‘thc; fossﬂ fuels
~are c:onadered to be our major enérgy sourse at“th:e prEsent tu‘ne.-
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Then examine pictures of rain, falling: water, tides, and wind action and attempt to

- determine how they are caused by solar energy. . . CL
A A , ‘ 1

i

After, making a list of these energy sources that- ~4Te directly related to solar ener ,
have the students write a sentence oOr two (with teacher guidance where nc;Eﬁ“ary)
explaining the relatlansl’rip ‘of each to the sun. Also have the students maké ‘small
drawings related to ,each of these energy sources. A bulletin hua&d display could be

“developed from this, with pieces of yarn stretching from a big yellow paper sun ‘to

each of the pictures .
. &
Addit nal Activities.
: /
Demoustiate the water o, Lo
" .
A Eadmilne lertaituins colluming ComdSanatli i v 1o g,
. -
b Atlow thie stemns T o wte s boltbe Lo o ol Lot od w41 vy . I Y

cubes Ob.cive Lue ”!'ul!.” ‘Fu! ll;é‘,z..k: ulfl LJ‘L:L) this shaould lic Gl ed oy Jhe

teaches
aloos tha ' ' I TOER! b

A | S R Y T RTY I f B

few aays Hooawon any oo o0 ve e ol

I Cartur aonian buave, oo i pebee bboarn NS PR T R i ' H A

Obser ¢ an, Jdifte en ¢a bel reon coverad i d e w2 b T 0 Lo days
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GradeLevel: . 4-6 - " .

Disciplines: . Science and Social Studies T ' e
‘ . ’
Objectives: - The students will be able to tracé energy sources to .
the sun.

ERIC

Aruitoxt provided by Eic:

Suggested Time:  One class period ’ i\

Materials Needed:

iansparency "HC AL Starls Wikh the Do wed 4 Gty B e U o 0 b b dodhe

‘Teacher Notes:

Most of the envigy b v wodar o i i e cadgiualdly Loy the Lo Vo,
energy are those fr.m which energy caa be diectly releused and ased Scoeralory soun es
of encigy ate produced as a tesult ol envigy teleascd Lo painas - svuices Priifany
svulves O gueigy ticlude the tusall tacl. (coal pear ol ol shale, and aatuial g.s), sulal
cuergy i als vaticus fuans Galdlant Loeg, wiia Udal and v ood); encogy tiou, the carth
{(gevthoenal) nuclear energy; and 1alling water Llectinoily 15 a secondary cuclpy seuice,
some primary source must bLe uwed to produ.e it fmi:;.l fuels and 1w clear fuels are
non tenewable once they ate wecd they ne gone 5oty (hda lalliag woater wond wandd

and geothermal enctgy alv teiawabl. Tons of cue gy

P R Y B T TL T VOO SO e a . s [ L

l';lgu.,.u; 4
genctale electite pover The foral fovia s cal s dpost, Ve e alial T, L:ul . loes
fillicis W [«;;l,é«,nl edl tnes and ol povadiiaa “aand anlows 4l ab by oy the

sleel !L\lu:ll}

| T Y e N . ' ' . . . . '
»lhhlé: [ YA ¥ A [RERFUE ¥ PR B ¥ YN s b N N - 1[ [N R T I YT
cles Lit )iy the onvarbins o ¢ tu, diss wnaled L. oo .{.ﬂill L S TR hioe

'
caraad by thie s s b gy b Loat the huoone Lo oo oo wisho, R S g e O U U &

wastod ] o vaann Ll 4y vowall P b Lo ol Lt abad by dvieae o L0 s

atinpron, e

i tagn v
[ [ Jth thﬁ ',
T O N Y ol iy ol
[P YRR TS SRRV [F feoa3 1 [ . . o [ U
OSTYRRRTA I P T R VT Y o k- i . Jooalo o pe s
Lglm;_ F T A LTS Mov a1 A,



TRANSPARENCY | . {T ALL STARTS WITH THE SUN

" Y
" ;

TR i
' T e W M e . 4 -
Y gt W & a2 '

N, The

PHIMAKY
- SOURCES

FRENEINIYEN ] ‘v"'lli




Where do each of these fit in the Flow of Energy from the Sun?

"Wind | Sun Fossil Fuel Coal Peat Wood - Oily iilﬂectr’icit%f
Natural Gas : Falliﬁg Water FErLlliZSI; Power Plant Light bult
Geothernnal _ Hydmelectriﬁc Plant Solai Cell Solar Fgg;gl Lidea
lurbine Automubile Liain Heat for Houe Heat Pounge val shale
Waste Heat
Ouginal Source  Pelinary Source  Lonvent: vl 5 e Lol b e
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ACTIVITY MASTER

IT ALL STARTS WITH THE SUN

ANSWER SHEET

* Where do each of these fit in'the Flow of Energy from the Sun?

Wind

Natural Gas

Ciculhiciiaal

Lusbine AL

Waal. ll&-;l

edgtiat 5o

;Jun

Sun

toaulbile

Fossil Fuel

Fatling Wate

ll) Jivewlon bt FPlaat

Y MYV T
Wil

Fosaltr
Fallin, Wal
Gieotheial
Cpal

Peat

Woua

il

Nd!.!.

Lid.a
WY

1

Coal Peat

bertilicer

F.oowos Pl
Hy dioclecn
Plait
Godar Py
Sular Lell
Tutbine
ticat Pu...,

Wood il Llectilelty

Power Plaut Light Luib

Sodas 4ol Sular FPancl Lidoa
ali Houl fur b tleat b . sl Blial.
1 L= T

.ulize,
ligtst bull,
A_uli,unubu
Fialn ‘

Wasle 18 ai

[ 5% PEORY SY TR Y N
Heal
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"Grade Level:

(

i

Discipline: Language Arts, Social Studies
Objectives: ’ ;

[he student will be able to discusa how machines and Labor aaving Jdovives nae cnorgy toodo
jobs that once had to be done by muscle power alone

The student will recognize that these machines usually vee cncgy Trom daoedtog Lol Tuel,
Suggested Lune. 20 nhaules
‘i\l.;lL}l-lgL‘g MNeed, .

- Fabiasliyy #1000 . 1 [ O S YR P

Lo hics Plotea
Loo wtee L . . . . [EV
de lour lue gt 1o o Shoc o o by s ees ) . ok
poosatbl l'ﬂllﬂy W B hesanna, o o bt o don D Tudd oy Y N D Y T T
supplies are dwindioeg As slhategea v o0 and gy prr o caase w hoaw lld o0 e s
Vo lian L dlgy oo | RGNS ot baaal e vnoat covan beowch o ae e Leos we v
Lh, as Livity vy sl d oo ln.‘gt Yoo Ll e dwi:‘h Y | T P T T
ase Lnetgy Lo boalonm o glen da ks o o paople did the o tdsh 0 b pa wd G

lJL.ug)lgi gl vla Ltheoe sk 1o The Tolarlt

chlag DeegpEnotd o

o, [N Y
cticig | oHuw 1, L \ o
[DNavu: s now o azs 1 o T . 1 . .
fuels 13 used whii e e a0 et swioae oo IOy . A G
11 ] [ i 1 1
H vidy By [
i 1 ' Vi
L . 1 .
b, t v b \ . ' .
C o ' { Live s 1 'y I ,
(i} Cy o i \ live ey . Fov, f
th dar ) TS oo,
i
1 1 i '
l T T l 1] +
A ) o [I7 T il, ‘ol il i I
Cheou, ool ol b o
P |
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DRAW A HOUSE Q AROUND THE THINGS THAT USE ENERGY IN Yt)UR HOME
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Grade Level;, 1 ‘ : : -t

Disciplines: Art, Language Arts . Co

L

Objectives:

Thé student will use encrgy charactors (o make caitoon stips aboul cueigy  cnvigy avuivea,
and conservation '

&

Suggested Tne. 2 wach vt 13 Lo 20 e woginents

NMailetlals Nooded.

Culouta ol e oo, «;_lhlldl;llt.“ [T R A T (REY) SR MRS B L Al e
i ot : »
¢ Encigy ™ paper crayuho
i by Motea
11, st g . . L . f . A . . i . [E— P
Lot Aros P U U S T T O co il de o undee. ol Mot 1 ke

needed Mo peopl 1o underste id oshiot enag, o all abo ot Cosbduca can ow influgned
Ly camniple ol oo b wad bud chanalets suenas Ay cie ou 1V et i oo mic bogks L this
aoivity  the vaaloat nodiag o fanvigy Lopotirared lung\léh wnn Brery Mao Gobog) The
N lvditye oNaiacter fur coasiving oo Igy ls portayed Ly o Cuul G aud the e sTRY

Wasler by an Bl Hog Leachers iy use Then laglinathon: L. oreate uther chalacters

Gl Brgpe Lt

[ ) aul [ i - '

o owhe i e ) otk IR T . . [ IS e S T
e toe s bibde oo b e ool sl boasmig the e Looa oo i e ade v be iy

an ! widl make o atoon cotp g s soetles o eo@bdon

i 1L & [ . : 1 R

L. ook i ; Y S S A O L,
. - 1}

o b sl th oot [ PR PV
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| I Louoa o \ . ! i | 0

Ly i . b | [

: : [

L 1 o e . ! .

[ 1

vl

At .



. NEKGY MAN

! e
" I




TS cooL -
NSERVE "

e,

 ENERGY HOG (-

Aruitoxt provided by Eic:



O

Aruitoxt provided by Eic:



| CuUEs -

3. s a fossil fuel that is obtained

—%“ B from the - “earth and used to heat. our ..

homes am:l run our cars.

) _. 6.
PR /as a- soufce of’ he,' for our .- .° , ... . i
Y great-grandparents ' ’ ;‘f;’ 8. . enErgjl is t’he source nf all life
o : > g ‘on earth,” We_can use this energy.. EQ
7. The prucess by which- plaﬂts changev heat our, water and aur hames
" . the suns energy mtn food s c;alled' *
. B 9. An abundant supply gf !
o ) Lo is ﬁ:)uﬁd in Pennsylvama and West
i0. ..~ * is the force that draws all objects ' ergmla .
"toward the center of the earth. o .
- 10.. Natural _ - . is a clean fuel
L P ' '7"'used in hnmes and factanes ‘and is

nuclear

7 »ammal rema
of years ag_c: ‘are called ﬁlEIS

earfh s,j,ctust ‘and_ surraundmg a;lr _ sup '

pdrts all plant and anrmal hfe

Energy suurces macle Qf plant and

n;;s that: were huned mlllmns

SGIEntlStS are exph:rmg the uses Df
./ as: an. ene.rgy sgurce

s the ca’pacity to do work. -

’g‘ rm::re expenswe “and’ hard"
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SRR ADmda the ciass mte gmups af three, ,Qne ‘person m eac:h gmup 15 the surx ane 1s a r.;laver and

- abbit The leader is the Green Machine. Thé sun people must carry, one at 4 time on a -
: sptmn, 81 rocks) to the “tlovers. As soon as'aclover has 5- sunbeams; it-can’ trade-them- fﬂr A n

leaf at the G'reen Machine. (Leaves may be real or imaginary.) They carry the leaf to the rabbit, and

this g1ves the rabblt enaugh energy to rﬂake one rabblt hap toward the fimsh lme T he ﬁrst rabbﬂ

ta the. ﬁmsh line wins.

.;, . : {f"

m 5
u“y‘tﬁ.‘
L
-







Teachmg Suggestmns

i'r'ThE ﬂlustratmns at the end of thlS ac;tmty ShQW the fnllcwmg

. 1. early caveman -9. Franklin's kit experiment
= 2.~ early colonial rmller .+ - 10.. early colenial blacksmith
3.7 early sailor . » . - _11. -potato farmer
T Indlan star‘tmg a ﬁre by using = 12. automobile driver
i ~ the fnctmn heat f:mfn a turnmg ‘13.  boy dnnkmg water-
- .. . stick . ‘14, camera taking plﬁtures
5. . Conestoga wagon and tearn -~ 15, -man hunting animals
6. railroad steam engine ' L S
7. xylophone player * .
8.

nuclear submarine

e
Q’g;‘




j-;...ldeaé and: actmt;es Encciurage studsnts tD use - the;r Hnagmatlcms 1r1 wurkmg up theuw
Che demcmstratmns R SN SRR ‘
















, ’ Have twa sttrdsntg‘lpull tightly on opposﬂe énds cf a rope whilé remaining c:gffecflv still, - ¥
' TAsk: T8 a;ry'(warii bemg done‘“’flf one" stuﬂent pulls the other 6ver, has. an{ work. been :

SRR - S : R o » LN : o
¥ .f s Have students visit the playgmund arlcl maka a hst af the dlfferem ways m Wthh play;lsAA
R actually -work-in the smeﬂtlﬁé sense A : - RS I

Have students make a hst Qf exai’nples uf WOfk and then*”slassﬁy into the categgnes co
usef'ul wasteful, or harmful.. Do scxrne types af wor}c ﬁt more th‘ﬁn one r:ategory"’ Are -

nther categanes needed‘? o o ) _

' oy : o ';‘.% S A ‘ .
Addltlunal Azhvxtles ' : o

af work wh e;the other stgggnts’ try te:‘guess what
hey: now‘wark was ac‘tﬁally dcme : :

Play a game by havmg a student give a verb ;du:atmg some type c:f' work, }Tava the others - :
. in the class make a compleéte sentence using ths verb. The verbs can be wrﬂ:taﬁ on cards e
which the students pu:k ,

AL S

Adapted fmm Energy A Teao:her s Intmd““ﬁon to Epe gy and -
r sei—v tmrg, q.Qlué Department of - Education,

Aruitoxt provided by Eic:



: ] m :'he wax’ Washer and theihple in fthé spéél S
' 'laxge stu:k at the end w th the a Washer arld nver th 3

W};y doeﬁ’th‘a spoal mcwe"’ What 8 1ts source a_f energy‘? What was the wcrk perfoﬂned bY"‘ ey
the- plant"»‘ Hmv could we-get: the plant to perform miore work? Can you think of any way ’ ,'
* that wé rmght prcduce a smjilar but: lcmg : péwap plant Jf the pawer piant did. nat mave e
wquld any wark hava Bee\n pmducéd

";:af;

Adaptsd from Du; Wurld @f Energy Phlladelphla Electnc ‘
Company, 19777

= 2 ‘s
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Grade Level: 46
Disciplines:  Science and Math

Objectives:
-4 The student will be able to compute the amount of work performed in an’experiment, define
work as being force times distance, and label work in the proper units.

- Suggested Time:  One class period foreach activity
Materials Needed:

Stack of about 10 books per student, ruler o1 yardstich bathroom svales stalis coples ol
tables to record information :

Teacher Notes:

Work, the movement ol an object tiom vnc putnt Lo anvther s mcasuied Ly multplylug
force times distance. Che farther an object 15 moved and/or the greater the force used, the

distance in feet; thus the unit of wotk 1 that systeon is the foot pound

Leachlng ﬁuééestiuua .
Activity 1

Have cacl atadene woape o0 . . v a b . Vi
distauce (1.0 his/t 1 desh top oo U tlonr vt L e e 1 b bbb cave
the studonts place the tfive pouid. of vooks tnoa sta o the Hoor bestae 1 /her deak
Have cach student Lt the stach @ book  waa plac: oo tue desk top Record thie

=
tntornrallon oo g Lible Repcat e coove pooncdiins v ith o 10 pound st b ot Looks

1Y R O N O I "L L LS A LI T T O B TR P
Forn A DISTANL St
WEIGHT OF suuks) X (DESK 1OPABOVE 1o, s, FOUN,
10 Ibs
Y TPTIN
bio1
[he heavto 4l O B [
Wharo Jid tan oy o 0 0
Caiv oo Lo b we by 2o N b
for s (o LT
Hoa aid yute b oo o i



that Each bDGk ] thE same wenght. :

Can you illustrate a situation in which more force would create less work? Less force
would create more work? .

Can you think of a way which has been found so that you need less energy tﬁq pedal a
bicycle? Would this change the work? ’

W

B

Activity 2

Have each 5Ludt:n[ detennine his w;léhl (éluvllalluudl yull) PFiid a convenlunt atuliway
ut steps, Re;urd ttu; mtummtmn on lh: umlkt)umd_ by mulUplymg the amount of tisc i
each step by the number of ateps determine the amount of total s In the staliway
Have cach student record this on his/her table

Have cach student walk dp the slatiway onee tlave cacli atudent Jeleainbne the aionnt
of work hefshe did in walking up the statiway [he gludent should ultiply (o
(weight) times distance (total rise o1 stuirway) Kocord this on the table Each scadent
might record Information about fuar o1 tive more studend tor the puipusca of

cOMpaddsun

f\!L.‘\B!I!\IlH. [N 1Y A E T W'} \Alﬂ\v 1

= \V\u\! (ke s
NUMBER 4° FC)() | PO

ra2iss i i FOUNDS A DISTANC E lN FEEI

(STUDENT'S WEIGHY) X (TOTAL RISE OF STATRWAﬂ

[T \lm

"
[ PRV VO TN . L

Where do 5 ou taah vhe ©oovayy v 2 v I

Whatl was he [ootoa thal canolted a0 dificiene o L o

Suppase y uu used an clovator O ercalator o Jdo b a e wooa o aa 0l o

up the staitv:iay Would you USg niole . Loss s gy when yoi oo un o Lo f
cacadated? Explan,

It you traveled al .., . 0L, gho o TV o . C
w.ruld souwhave vasd e vz v g Vv b w0 A kT sprdat

I you Jdid 0ol vse vy ol yout o v ey o Lo Jler Loy i s
cioagy oo how Uodo th wn ! N

Would 1 tak: nove ool s gy . . Al% ) ; '

ap the st.liwa 7

walr,

ERIC
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Grade Level: 4-6 o L ' ‘ . 4
Discipline:  Science, Social Studies - i
_ Objectives:

The student will explain and dxerﬁanstrate potential and kinetic energy.

Suggested Time:  One class period

Materials Needed:

3

ball, marble, inclined plane, contatner of water, empty contaiver, diinhing stiaws, sinall
strips of paper

1 cacher Notes.

Two general categurles of encigy envoinpassing all the varous uuns, aie potentlal encigy

and kinetic energy

Eucrgy that Is stuicd s Called putential vueigy s cned

its position of condition, Many times gsulcntial eneigy mp;ﬁaent& ammg-\,gp energy. For
cxu.mple. a thightly stretched spiing hus potential energyy because it has the ability tu do
work if 1¢leased A rock lying at the top of a hill also has potential gnergy since it can do
work if allowed (o roll down the hill. A pile of coal has potential energy, since wurk van
be done when the coal is burned A ritle (hat (s loaded and readysto fire also has potential
:ﬂ;rg.y The watzi atumd up behmu a dam izs ina pﬂsltiun whgre ﬂxa furve of g;avity wi!l
pulemml encrgy A lug by thﬁ ﬁrgplaus ha.,s puténtlﬁ! cinelgy alsa Thla e;mréy Is ml«;gzssd
as heat when the log is bummed

e cucigy Wnal an Ufesl has Lo ans oo it mstbos o calbc b e v It ot b

spif. g is reizaseu, iv has kinetic cncrg,’. When & lua led rifle is ﬁrag m.gl Cnu apanding
gases cause the bullet to have kinetic energy A rock n:llmg duwn a hLill a moving
bagsball a okler Skung Jdown a umuulamgldﬁ a Luy sunning around a Liack wala flowing

Inhang ;ug&ﬂili}igg

1.4 a ball 1. 3 [TV i ' .
Lall vpwata 1 v B o b v ati ds o Y R Y TV N TH TR N Y
I T T T B A BTy oy | [ A oabe b LMk ok

soate. ook Have on g student s, ghad o e i ud& Cfeh, Lo, toanahe 1 dnudh ed
plan: and have the othér st ‘mnt hold the w.aole at the top f the lndlined Hliae Ask.
What s th . naiole doing ut the top of the luclined plane? resting, ne.t moving) Has e the
stude ity rolease the marbles allowiag thean to 1oll down the miclined planes Ask. What
Jid the marble do! Can yuu tell the twe dufferont kuds of energ - we saw in these
activitie. with ne Lall aud the marbl? (hssting encrgy and .noving encigy) Tudl the
students that s lenusts vall 1esting znergy potential energy , imaay thime. potential enctgy
is stored up eacrgy The moving ensrgy is .« alled kinc lic eneagy

40
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£

‘ "A'Hald up a ccmtamsr Df water Ask What is 1t domg‘? (I‘Estlng) What kmd af energy does it

have as I hold it up? (Potential) How could I turn this potential energy into kinetic

: energy'? (PQur the ‘water out) Pour the water into another cantamer Ask: Was the water ’

Ask: In the first two experiments we used solids; in the second we ed a liquid. Can you

think of any way we might illustrate potential and kinetic energy with air? (Get
suggestions) . : :

(,T-we each child a straw and a strip of paper a few inches long. Have them hold the paper
still in the air. Ask: What surrounds the paper? (Air) Is the paper mgvmg" Why not?
(Air is resting or not moving.) How could we move the paper with aiwonly? (Blow
through the straw) What kind of energy did the moviag air have? (Kinetic)

o uumpa;c pult:llllﬂl and kinetle energy, discuss such questlons as (0llows. Whes ducs o
lal encrgy and kinetic euergy? Bicycie? Footbull? Electrie fan? Dam?
Bulletg Fuel ml" Rubber band? Piano? F‘gnc:ll"

Additional Activities

Have patia of asludenta doribiath potead and hoaln A, [Ty TR VO POV VAT
vbjecis. fuotbadl hocke, puck, socee, ball clo ul%_f“ toy velilele rubtb. b.ad, ¢halk.
battery and bull,  pendulun, playgiound swiug =8idn.g toad Liycle windup toy

Discuss or ideatify work accomplished
Conatiuc b stspede dant vnd JemtONuta w0 Liiiad b bl sarea

Maise mauny tlyper ol spuds and wden, ALy eranples of pocdntlal P . .

assoclated wiuh eanl. Eaamples. gk,50 potsc.s al top ol slupe tennl. plu o pay 4y to
seive fuotball teamy waltiug tur signai of Guartoiback track star wa.ting fur gun signal,
switiiaer pusitioned (o slait vace Cul oat pictures o spoits NMagazines fduylzallng buth

potentlal and Kty areigy and sc G woastiut poster ot buletin boands

' [ - ' . : [ Lot V- E I I vl . L
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_..A dam.put across a river makes the water stop. The water builds up behind the dam and
makes a lake, and even though the lake looks like it is doing nothing, it is really storing
energy. This stored energy is called potential energy.
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' »  Grade Level: 2 o
Discipline: Science, Sﬂcial Studies
Objectives: ' .

The student will recognize that a burning fuel gives off heat and light energy .-
Suggested Time: 20 minutes

Materials Needed:

o Candle in holder, Keroseng.br oit lﬂmlj with lucl plotuic ol caiplig

lsachet Notes.

Long ago, beluic thets wais vl il Dights horvuene laipe weie nansd 0 Ll Loancs at
night Even today . therc are many places wnere they are uscd. Wnen we Lurn i candle a
piece of wood, or other fuel cueigy that has been stoied I the fucl hanges to othel
kinds of ¢nergy such as heat and light We can feel thie heat yéuj sec the light when a fuel
burns

.. !Lh!g -Suéégau,.!-,.,

Shoew the lass o, . . . . Lo o

this ught all o.ghe dovg? oy et Th o wugh v v on adp thy siaaznis 1ake
a&suL1ptiond such as. Light s cOuing | om he conplue, Whea the woild 1y completely
burned, there will be no more fire, heat or light More wood must be added to the
campfire to kecp the fice burning all alght long i order to Lave heat and light
Show o laiop aod i huel and Dot 10 s the s L g, that W v Ll 0 00 0 Gk
fuel which barns 1 the Lanp Ask fq.mahuﬂs Sinth . Lo the one ab sul Gie carnpll © a0
that the childien ai, make theoe assumptions. Lighy Loaes dwm i tuel (hat burns La e
lamy If there is no fuel in the lamp, there would be no lght itom ot Quoe the fuel 1s used
up, Lhe 1aTAP  gfj] B2 VUl
A

L T O T T N T Y PP Y I PO SR T TR [ YR PO
caredl Lep vh calddseit © vine Buowa At feed e hican s the Jen ool g LG s o

that he L as well as light ccsulta frum th Loiul g 0l a fus,

Y A T PR 77 TR | AT N R

@f‘f;; VI PEY
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' Grade Level: 36

Discipine; ~ Science

Objective:
= The student wil sdentiy examples ol mechanical energy, and wil demonglrate Convession of
mechanical energy into andther bnergy for

Suggested Time:  One clas period

Matertals Needed.
t
Mdvdblﬁ \)L]ula sl e Juasto L“"Al‘ [T PR B | }\Ilil\ !mml Ll
wuoden block

euclier Nofes

Mb, Bl gy bl b l oo e T S T [

A tollng whel, 8 Uunlng widalt a3l g bt ol s ondb ot ol Lo

Wl ool wiigy

M. Lot sl iy, e ! o . I A P A S R A

watt 5ol U1 Blade ol +Lacdule i) b vl iy of oo s L, s
' conrertid Ity leaditd ehengy o gluct o

Dt Tonmy ol ety an b Lo il wonatlliead e

(dlillmu[ Glluty, Juat) Litde u_nl)u;[lmu Ll k. {Jm)u[ dtwlab bl
¥

L F T A T | b bash

s J\rééwl. oy

Hids aid ' ' Lo . ‘;
whéﬁl rfhbﬁﬁii] ésluj] iy lm“ Al \H.H 1 )%\ﬂm i e i
”!H;lldl the e b e, vl vt ‘bh( alh dzani ‘I\“n ko e 3§

M”I b Lkl oy 1 ]‘\v;é“'I\ “ i ich ‘ll 4 in “.\s llle o bl l|u-§ I um A

they weak b ab oo ecilbe wap b tan pdood U bofen

I Lo T L T
T X R I SR T U I T PR N TR b I
wonht Wb Dot i b L b Doy e ol b ]
S A S T N[ BT VT Y T B

v T s g S s b e d L Sovel wd ol oh il

LN l_ut wl Mu cnliy Gy xln“( |\\|
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Discipline Science
- . Objective: . .
The student will'be able to démonstrate heat energy
- . . = L - ; , s
- Suggested Time:  One class period : .
= : N £
Materials Needed . . }
('andl\:_ flat plél,[.i: ot dish a 0 Ounuwe can willt Loth cinds Temuved 3 Chieohess G
somecthing similar m slee and thickness) . pin wheet mat. hes
Teacher Notes.
ti;ul_y cXpeilineula aliowed that Lcat had o G aoasee Lo ol et Do o ousd,
object can be hot without any motion buing visible. Tue tny pans tat move e
molecales. and the higher the specd of the moled ules tn an wb)oct, thie grealer the ameanl
ul heal encigy il voatalns -
k(hgl von bow thioughil b ao the L1 o8 1L v ' o td T T
whicit all otner ﬁ?m.j can be most teadily coratea Ias aise th tonoy hat i ool
Jdifficuat to convert into any other Ao
PRIy 117 5u§éisafi(ulzj;
Lol thee L -Lélh [0} Sy s b Aug R . o o oo hie
caton the Jilppangs - oange thede oo oo ar aad cos 0 se o Lo caivle s ETI
that tie v an will e o then thvs alowing Toy s L to wner al the L, c wl bz v n
Lighe th . caudle and aat the cua uvai it 9n the Glevker La o Hold a pinwhicad posduoatly
wne with metal Llades) «ver the Mauie and above the van a hodt histance T ¢ pinw bieel
shovdd sy due to the heatod aatalug Dlis ll‘,!l_t!é‘,s.‘%dﬂl Ency,;y belng . wovoated Uit
4 . -
meohandeal cucigy A |
. Suga\;;‘ Ao kv,
tlear . 0
[EFTRYIIN | el o 1l ' i
Lii:hi, N RERTVRERFIEIN N vh ) 1. R s | i
Lo Ly v B
O
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‘Discipline: . Social Studies

Grade Level: 2-6

- Objective:

" The studént will identif{’s variety of different sotiréés of heat énergy.

Suggested Time: 15 minutes
Materials Needed.
Fyper and penvil

Lww, el Suggeallona

Mave thic atudenta Loy ua many it a0

i

[

® Ty g

FEY P - IR O [AYRF TR Sy | sl

does fur them This vould be lunited @ a certain cuviro w ent sun as die hoou

Enaigptea e Mo
»
S1 e b e e
Luune uioqd heat,
House furndce
Hot water hear
Elecitic 1run

Bt flis

Cobng o A
Heatlng i, .ads
Spa..;»;; huating
Watecr heating
Presstag cloth

o



_This same: experiment eeuld be dene using erurnbled Alka=Seltzer in the balloon and plam

the tep ef‘ the ﬂask 1ift- the,balleen 50 thet the vmegar runs dewn mte the seda end
~water mixture, Dbserve what happens ‘Feel'the temperature of the flask: What happens to
theé balloon? When vinegar and ba}cmg soda combine, a chemical reaction eeeurs which - -
preduees a gas (carbon dioxide).. The: meleeules m a gas move faster then in a hqmd ’
- ’eausmg heet and expansmn L T A :

water in the flask. CAUTION: DO NDT DC) THIS EXPERIMENT WITH DTHER _

.C‘HEMICALS QR HC)USEHDLD LIQUIDS e S <

-
\I':. ¥



W:th sarne maskmg tape tape a sacket cﬁrd toa suppurt rad h1gh em:ugh to pe:rmit a 200- e f

. watt_bulb: to hang 2 feet above the table. Place your hand 2-inches from the lamp, and :
- turn-on-the lamp.-What-is-theeffect?-Hold "a tablet or-book between'your handand the: ="
Tamp. What is the effect now? Now plac:e your hand about 4 inches from the lamp. Move

yolur hand farther and farther from. the lamp, stopping at’ various mtervals What effe?t

dces dlstance have on heatmg by radlant heat energy"

Measure the ncsrmal room temperature Wlth a thermarm%ter Wrap alummurn foil tightly
* around the bulb of one thermometer and black plastic tape around the bulb of.another

P

;thermometer. Hold -the thermometer -bulbs about two inches from the light bulb for -~ -

,'about three rmnutea Nc)te the temperatures.: Is there any difference?- If so, in which case

' 'was more heat absurbed'? Why’ do many. penple wear hght colored clothing in the .

: .'...ﬁsummertlme‘? P e

Y::u might try thrs thermc:rneter experiment in duec:t Sunhght on concrete and on
. blacktap , .

Have students research how radiant-energy from the sun gives a tan or sPnbum




_This activity game.can.be used either.as an intfédﬂgtién_té energy transformation orasa .-
" .review ‘tool. The lllustratmns that follow ‘may b

used to. prepare for this activity. After-
the students: know the definitions of Energy ‘and iits forms, hand out the- activity sheet. -

: W;.Explam ~the: rules-to_the:-students_andfill ‘a_ few blacksgwnh them. for_examples._ A_k

ay help. At the ::om:lusmn c:f‘ the game, discuiss with the students the fact .

transparegcyi : ppatiiete
energy. is lost as: heat. .

at in changing from “one ‘form of energy ‘to anoﬁh_

' Examples hot motor, hot brakes. Eventually all energy ° we use ends up as low -grade heat

(Second Law of Thermadynamxcs) which we .cannot put to work and whu:h 1s lost tc the
atrnesphere and: eventually tc! space o . . : Lo

‘:? ‘:.

Some possxble Examples are mcluded in a cumpleted c:c:py Df the ac:tmty fnaster that :

. fDllQWS : o .




- As _ynu play f.hls game ' f in thls chart W1th an- exsmple af each El‘lEfgy transfunnatmn when
AAposmble DD th;ls .80 that A,fa ,:,5134chaxged tanaﬁn et i LEryiile -

_ Thxs gamie is ta;be played:between two. tearis, The teacher wxll judge the answers and disputes
Team 1 -and Team 2 are to- altemately provide - gxa:mples of energy changes to be ﬁlled in the

chart above. Pmnts Gaﬂ be gamed or lcsst in’ the fcﬂlnmﬂg manner:~ -

e -pc:mt fara r;c‘)n'ec:t respcmse o .
. poirits if the team ‘whose turn'it is has no response : : ,
_:'pmnt for the opposing; team if they. dispute an- incorrect, example and can supply then, N
© < ‘own correct’ exarnple “(The order of tums Continues as narmal) ' o
. -1 - point . . for any ‘wrong . dispute. - Gnly dlspute _‘.i‘s ? ”we’d

R fDr each example S Co

i - AT ik,

T he panel wﬂ,l decnie on the awar mg of pamts refernng to the teacher fer help as needed
o Nat all the bla"cks will have answers. The game 15 uver whenever each tearn has not had any: o
examples thrcugh twc whole rounds. :

RS




Sparlu(an. Musclal
»Fllnt&EtEEl Ing

: Thls game is tc be played between two teams. The teacher. wﬂl judge the answers and dlsputes 7
Team 1 and. Tearn 2 are to sltemately pmv;de exsmples of energy changes to-be filled m the

c‘hart abcwe P@mts c;an he gamed or lc:st in the fcsllcwmg mannsr

- 1 =pﬂmt f@f a cormct respc;nse _'

o0 'pamts if the team whose turn it-is has no. respcnse ' ‘ . .
| B pu t far the appasmg team if they dzspute an mcgrrect example and can supply the“

-1 pc:mt fcr any v wmng dlspute : Gnly‘ Dné': djspute», is’ a]lgwed;rr'
- - for each example T : _

The panel will dEEldE on the awardmg of pamts referrmg tf: the teacher far help as needed

e
Ly




" From: "Energy Its Sources, Uses, Conservation (A Teathier's Resource) ™"
‘Published by New York State Electric and Gas Corp., Binghamton, New York
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RS —— fagam ThlS law alscs states thét heat gnes fmfn ‘a th, DbjECt t(j a cgld iject until’ bnth_"‘“;_‘"":’-"i
reach the same temperature . v :

=

: -_ : These laws present thé fallowmg challenge to us: We rnust expend effart tp_kegp up our’
: : must conserve the energy we have and use rt mc:re gff‘iclently and w;sely 80 that we w1]1
- have energy supphes for aflonger permd of tlme I
Teachmg Suggestmns R RS E

" Play a:recordmof.:nursefy. rhymes or songs. Read or have the étudentgj recite Jack and Jill,
-Humpty Dumpty, Hush-a-bye Baby, and London Bridge. They could also’play the game
London Brzdge is Falling Down. Discuss the nursery rhyrnes and what they say. Point out
that they also’ tell us something about the laws of energy. Dlscuss Izzck zzrzd Jin and'
Hush—d—b ye Bab_}' in terms of the first law Df energy: Ch :

o : -Where do Jack and Jﬂl get the energy to go up the hill? (Frc:m the fmjcl they ate)_
E R —] ¥ (o an help"’s“the plants grow to pmwde ‘the food “weeat: The sun’is our’ cmgmal“’ ’"‘
* source Gf energy ; we are cm]y energy converters.

How did the cradle rock in Hushs;ailiy_fye' Baby? (the wind pushed it)




Gf eff'o'rt t«j get thev ml'and cﬂs
anre because*we XWaste' a lot

.

m S . Have the students dramatlze or paﬂtarﬂlms the laws Df energy ,,,,,

T e e i . SR } g R




LT FALLING DDWN FALLING DDWN
B e U v*LC)NDQN BRIDGE IS FALLING DDWN
e o MY FAIR LADY

o * BUILD it UP WITH IRON I BARS, .
T ., 'IRON BARS, IRON BARS,
"7,  BUILDIT UP WITH IRON BARS, )

QLD MOTHER HUBBARD WENT 10 THE CLIPBC)ARD o
TO:GET HER.POOR DOG A BONE: _ . ' . =

BUT-WHEN SHE GOT THERE, THE CU‘Pé*(jARB WAS BARE
~ AND SO THE POOR' DOG HAD NONE. . = -

e |

-

T I L C (the rnc)ral!.)-

. ) . . . . A' ) a L o } . ] : . - .
s . Ei g — S 7 e ,.._,:.,. ey . s et ;..‘, x = e e b s N SN 'tr‘;x,ﬂ.—_-,g Srmmrr—
o , 5 % 1
! ) P ) . - . -
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Dver alf of tl e total amount of codl consumed. yearly mrP-ennsylvan a'is’
j i supplemente’ by ‘6 percent of the oil consumed yéaﬂy m!s_tate amzl all
ectric™ cap ‘1ty” The C‘ommunw 1th's:.

ar, fuel is’ ,Icw&ed ‘to fission tcs pra\nds the” heat nec:essary to ge 1
L steam is farced over thg turbme bladeg of-an electric generator,’ causin therr;l tc ratate
‘ agnet msxde a ccul Df w"‘e which. forces the electrans m the
' hmugh wirés as™ eiec‘

There are Envu’onmental pﬁ:blems assomated W1th electnclty pmduced b{z bot cﬁal and
- nucléear power. In both processes, the. steam has to be condensed bac:k to water to be
, o+ pumped back into: the boiler for reuse: Cold water is used for this process, and is prcw;ded
= .:_:{xfmm.nver ‘water, cooling ponds, or caclmg towers. If river water is used, the subsequent
" orise in temperature may -affect aquatlc life. Caalmg towers may affect the atrngspheﬁc
.temperature and hum1d1ty : :

- The pmper dlspgsal of waste pmducts in the forrn of suflur fmm caal and ml 'ﬁlarlts
R ‘essential” for tﬁé safe ‘operation ‘of power facilities. Wet: scrubbers are used to remove
. “ sulfur frcxfn the emissions of coal-burning plants, but such scrubbers are expensiye and "

.still not perfected Spent fuel rods from nuclear facilities: must be 1solate:l to prevent

radxaactwe material from entering the environment. These wastes are cur?ently b&mg'

stared on s;te since there are no commermal dlspasal areas for the spent fusl rads ? o
, v ,

LI

partxculate matter from todl-fired facilities, and radioactive wastes from nuclear qél:pts is «

W’hen uramurn is rnmed “uranium talhngs are left ané remai s
years. This pc:ses a threat tc) those whcn build homes and !places r:xf busmess over or ?Ea,r’
them.




Teaching Suggestions:
%

" You may want to use the following script in its entirety to insure that the major points
are covered. However, it is possible that the students will be able to develop their own
parts after completing some research.

Find out how many students have watched a court trial in a courtroom or on TV. If there
are many who do not know what a court trialis, you might want to arrange a field trip 4
to see a trial. Ask: Why do people have trials? Is a trial a fair way to decide andssue?
Suggest that the class hold a trial, but instead of trying a criminal they should try the
two predominant sources of electricity, coal and nuclear energy. The case should decide
which source is better to us¢ from an environmental standpoint.

Describe the 1oles 1n the tt1al and assign students to cach 1ole Polut wul that b 1ol trials
the jury does not hear the evidence ahead of time but must make their decision when the
case is presented. You might want to have the jurors work on some other activities until
the case is presented. Each participant depending on his/her role, should then do rescarch
which will help him/her present the case. Some research topics are black lung disease coal
mining methods, uranium mining methods, location of coal and uraniuin, how coal
pollutes, how nuclear eneigy Is produced | problems of wiaalum tailings and aiv pollv.tion
problems assoclated with the vuding of coal

On the day of the trtal | aet wp the classtoun o et aoutlie o o L Lagh T

flag near the judg.'s beach and have a Bibk. a ailable na. the witne. . bu, The [N N>

could wear a .0be and have u gavel

Aller the veasdiol dlesitias the Dulh, Cheg ger aba

Whitoh ald. [T T oY F TV PO LV UURR TURY S FYOR B
How did the ase of fact, holp!?

Whal evidence was not used that of, suld Loacs et !

Why was it hard fur the juiy to imuke .. leo.ston (May . .

jury.y “

Do you think the de tatoa shicaala Lo apprealed toow Blgher oou 1! Wy

Can youa wriltz a tnal to deternmne whether sclar, wina w1 gthar o o,

could be ased L jenerale sleclileity What pi sblenta milghs y o havs 0.0 iy Lutone
the jury? :

ERIC
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THE TRIAL SCRIFT
The Bright Lite Power Co.
Vs
The People and Their Environment
Judge (1) A serious minded person, wears a dark robe and carmics 4 gravel. This person 1s very fair,

Lawyers (5) Five courtroom lawyers, wear coats and ties (01 Jresay pants ot dress), cany biet-
cases with evidence in them They have namec tags with Esq after their name.

Witnesses Students acting ds enginecrs, coal mlncia actlenUsts, govenmment 0flclala yranium
workers, citizen with cancer

Jurors (12 or more) Civil cases do not 1equire 12, but use wa many as needed 1They shiould iopivssit
the people in the area and should be ap.proved by the tawyers on both sides

Kepostaia (4 Lwo newapaper and two LV cailicnnen Gt atlon o ande - oatbiona when « oot 1

11 3easion) NEWspapur artdat

et Meproatse, Flaysed Ly the touw b oo v ' [ Y PO RPN o | i
wictes (milghy uas a lape rewo . dar)
< TYRR P Boabitingg - daae caad
[ R '
s R b N  d
[ TR AR BV E S YUY EARREY TR SR P
Poowes e va b oo beople wa Vil En o, i
\! YRR R Lo Lseale
4 . . L3
| at g sul vish. o L P PO T B [ T
3. 4 ih. Ay ;.!!.1 [5 shiall a0 0 h S i 1 it o y i i
v it sede ol this o, Lovocr b 0w st o ot b, +0 il Y P T
v oAb
i
. 1
[ C i LB} a.eoo. . N ook
foor L ol ) RNV \ ¥ AR [T T TR 1|
thioa Jub B geovag th o 0 g FETERTITERYE | | b o o Loadp
il g od s age bLoose e b b Lt T T R TTRTRY 1 B SRV B T

coral Tada biad o !!nl_linL; D e s oo b bana ”ll(él}‘éiél.‘.\\ ais lay sl b dea

and  lHuy ook
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Coal Minc: Witness

Lo

E;IIYL[ wih, b

A TON

I would like to introduce, Exhibi_gA (Hold up picture of strip mining). Under-
ground mining is damaging also. Water seeps into the abandoned mines and -

often colors the stream red.

Ladies and Gentlemen of the Jury,coal mining is also dangerous to the miner's
health. Black lung disease has cost the miners the loss of their money and their
lives. Coal miners usually have short life spans. Many miners get hurt in mine
accidents, too. [ would like to call Mr. ~ who has returned from
Mine No. 5 because he has black lung disease. '

(voughing while talking) 1 have worked 1n No 5 mine for;2a yudls | onarrowly
avoided being killed when I thst staited working in the mine because part ot
the niine caved in, Then, lust yeas, 1 got black lung disease from breathing dhic
coal dust. It is a disease. the doctors tell ine, which gets worse cach year, and |
will no longer be able 1o woik 1 tell my soas not 1o work in the raines Even
though they now train miners Lo avord acidents and the pay Is good 1 s Loo

dangerous a jub

N T b o s Y PR P v e L i [N N i i
aobaor pobl o Bonon g ool b o prante dves ofl WO gascs ) arl L G
matter, and sulfio which mak s he ain dirty The sulfor comba s with the
waler viapor I the ah Loeoanake sosoctning thoat sonclls ke 1otton sggs aud
allects vhe spnublusy a, slon Carbon Jdivala: another .*;.Ab.:.l dine la éi\lﬁ;! oft
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Witness (young woman with gray hair) My name is Mrs. - and | anf%;g years old

Lawyer 2

Environmentalist

L

[SE]

and have 3 young children. I live  in Grand Junction, CO. The radioactivity
readings where I live are high due to the burial of uranium tailings under the
town. The doctors have just told nie that I have leukemia, a form of cancer
of the blood, and only have a few years to live, Who is going to raise my
children? :

Ladies and Gentlemen of the Jury, you have just heard about the kind of
in the generation of clectricity One is a problem of waste heat Nuclear power
plants have more waste heat than coval fired plants and discharge all their

streams or oceans if it is too warr when put back 1nto these streams after
absorbing the waste heat from the nuclear reactor Some scientists also believe
that radiation 1s higher arcund nuclear power plants | would like Lo subait
Exhibit C (pictures of coollng tower and nuclear reactor)

Bul the Llggeoat probloas ba whiat Lo do with the oo dear wase s 0 oa bl e
these powet planla [lese wasles ae stoted mostect drumy row vhe § uwer
plants They ale puionons and daageisusly vadioactive fue wilhons ot geals
The governn.ent has not v.ade a decision as to where the, will store thess
wastes for the lity tinee that they are 1adiod. e Most st tes dos o wani them
stoted anywhese uear the peopt. that lve o thelr araty b utine genciallons

bl paablencin the neat Iow yoars We

may scdter 1 a sclullon 1o ol fovad K
cannot let vhat happen! ;

BT TR PO y ot have L. . 0 o fsia aa Lo e G I TN YL P '

b Fetc by by wval oo ddea poa s s il gy ceadiar s I tl

ope s e el Loogqoostl ns Lene vhe Juy A thae oy goeabome ! tailor e

guesilons s ooy o b cenmaa ol s civiion i lats was



Judge

Lawyer

izbnm the nuclear
power industry
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I would like to introduce Exhibits D and E (show and describe picture of

Congress passed the Coal Mine Health and Safety Act. Ladies and
Gentlemen, all coal mining companies today spend a lot of time and
money improving the working conditions of their miners and training
them how to mine the coal so that our safety records are much, much
better. Members of the jury, | rest my case

Now we will hear from the lawyer from the nuclear power industry

Weo have Lo USE ihoa. \.l\;xl;h“; Lo boope it vt et W il L o

large nuctea: power plants 50 tha v woil't be deperdent on fiaelgn coulaitries
for our energy supplies
s bevi sl

It 15 cheaper (o pruduce Ducboat pooo s (oo 10 s L IR DT

also 1t doesn’t cause any atr pollution p.ubleas

[ 3 A N s bt pacadaen boaL sadlao g L, T 1 1 P TP

bataings ar New Yo,k City,

-

siandle i,

Looanldd Lk b prasaonl | T T | Cosrtnnn P R B oL
Jiie B vond

dopddent, no ue.aber of the pubac has suffeccd phyutcal heoa oo a o uclear

sdely 1 wora koexeelleat Bver oasidentag Gie beno w Vo

power plant Statious show that this is not true for coal
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Now many cities are placing the high tension lines underground. This way the
land can be used for hetter things. The land is pretty without the utility poles.
But ladies and Gentlemen, remember, that with any source of fuel used to
generate electricity, there will be environmental problems.

Judge Do the members of the jury have any questions for these lawyers? (Answer questions)
Could we have a summary of the case for the coal and nulcear utility companies?

Court Reporter (read or plays the notes of the coal comnpany and power company representatives)

Judge The jury is excused to deliberate. Remember your charge is to decide which source of
generating electricity is better to use and protect the environment. The court is in recess
(bangs his/her gavel. All rise as the judge lcaves)

Jury (Debate the issue and vote by a show of hands. A unanunous vote decldes the case 1 the
jury cannot reach a decision then it is a hung jury and they tell the judge that they have
not been able to reach a decision Ounc juror should be clected to tell the court when they
reach a verdict )

§oaneat HMeporlos Al tlaw (opewatiag odan bus b g ad o, wbhe oo L S Cr
!udg; buay have yuu FRVIUITS FYVIY SUPRNTRY § N

Pasay &, 1 el e W bhooo Vo Mo o e dr .

Pisdgo Cavsniss bf o vt Ml g .;;:‘,E,Ui_!. the . an Ve

Couil a augyouined

!
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S B . . . . - iy L er - e e s
COMPUTE YOUR OWN RADIATION DOSE ’
We live in a radioactive world. Radiation is all about us and is part of our natural environment,
By filling out this farm, you will get an idea of the amount you are exposed to every year.
¥
Cammon Soures of Radiation Y our Annual Parcant *
Invantory |
Location Casmic radiation at sea level (Ret 54) 44
Elevation Add 1 for every 100 fest ot elevauon
WHERE
Typical glevauons Pittsburgh 1200, Minneapulis 815, Ananas 1080 L., Yeyas 2000
Denver 5280, 5t. Lodis 455, Salt Lake City 4400, Duilas 435 Ban,.i 20, Spohksnes ooy ap 2
Chicago 595 ' N
{Costal cities are assumed 1o be 2810, or sea level )
1!..-.& T TET RN 172 - L3t IFTTI UL TP B VPR UUSY SOROINY B & PRSPy |
B 45
Stane 50
Wood i}
Congr 48
3 b —-. -
WH A, Watar
You Pl - 14 1o 9
EAT
DRI,
& 3
aREa,
2l
Vivvy Aova, oas el (Bl B2
Clest X ray ah
Llaglisitgs,.al lraw n
v atrplane vevel (REF Sern w0 100
thghts . r
P —— — a 1
L iagdabon vigweing (Fef B8 N L . :
T SR = ! :
Cannipars yuun aniual duss 1o the U S Annual Ave YN [EIN : 1
i _ - .. . |
— _ i 1
Pakevs Ay aita Lansodai, Avcual svaiage ool of Liiaria g day “ s 1
LLoL i zle aveay B cnal S aisgs oanbas o s e N '
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Grade Level: 46

Discipline: Science, Social Studies, Language Arts

]
" Objective:

¥

Students will complete a puzzle using energy words

Suggested Time:  One class perlod

Materials Needed.  "Encigy Words puczle that (Gllowe
- - -
I'eaching Suggesuons. N

Students should congdete the joeczle 120088 the dotinga can 0t v,

L



sy

L/ /Be Careful - SomiegAre Backwards .- v .
P er o

" i*and Some Are Diagonal

B

. *PETROLEUM .
" *NATURAL GAS -




the:: f_f ,
.';/ fc)rm 'larger

The varmus rules and mevernents in. these il]ustratmns shau]d be warked ol t in advam;e
_ ‘;"w:th the "partlcipatmg students SO that f.hE srtuatmn dues not becnrne meffect;ve or get
S .-;.'j_nutafhand, O Ca . : S
& . R S Lt A N
_ In QrdeT‘ tD ﬂlustrate Ilssmn ﬁsli twc;l students to eat;h thd cme hand at the teacher lhsse _ ' v
b D L - studemts- -represerit -the - -uranium- atom, am:l ‘thé-teacher represents- the energy holding it~ - -
‘ . together. Now ask the students. to try ta get away, but the teacher should hold them =~
 tightly s0 that they ‘¢cannot-Then have a third studenngICE them away f'rm’n the: teac:her o

" o 'What type Gf paﬂn:le does the thm‘:l student"re:presentéﬂ\]eutrnn)

= < . In 1Hustratmg fuslc_m the teaeher tries to keep two students apart whc: §re trymg to get
S _together.. T'he third student makes every attempt to get-the students tggether and finally
+ ' succeeds. dcmg s0. What: do ‘the students: represent? (The two students’ trymg toget .
T ;tagethar resent hyclrc)gen atc;ms The third studenf represents the eriergy it takes'to get. . - .
; :,'them together. )‘What does the teacher repr&sent" (The energy that is released when they L ,,F
» ',cnmbme) N e S oL L : y

4 Addltmnal Achvntles Co T v"_-

Take the students on a. f' eld tﬁp tc: a nuclear pnwer plant ta learn abnut andg'
observe first hand a rruclear plant facﬂjty, its - built-in saf’ety features and its -
potential - for pmducﬁtm of eleciiial energy Students Shc:ulcl be - well-prepared”

T *'Fmrac’lvsnce fur such-a trip- " :

4

- =, e ' ' . - . '
. . . . i

Lo




” Cut fcmr shts in a circlé of cardbc:ard and fold. back the’ edges, .as sht:wn belaw Push a."
_ ’tccxthpn:k through the center of the circle. Now you have a water whee] The tcgthplck .
is the shaft The falded paﬂ: are the b]ades . :

watér -falls; ater power

t on; cmr largest rivers to hamess thlS fnrm af energy Next ta these dams are,»;;

F asten one end af a thread abcmt 8’ lcmg ta a c:ham ef ﬂlree paper chps T ie the uther End _
f the-thread to the shaft of yaur water wheel. Be sufe 1t is tled tightly enough to keep

o fm}f; shppmg e y e

=

Place - the ‘edge of the wheel under a stream of water Held the ends’ of the tc@thpmk

. llghtly between your fingers The water will turn the wheel. The thread will wmd up on.
‘the shaff and pull the chain of; paper &hps alr_mg with'it. Did the wat@dg any wcz rk? What -

kind of energy dld it use? :

. {_) o . - »
. .S F YN v
) . « i N
i} ‘ . ]






L Place a. two mch length of glass tubmg in the hole. Connect
. 7 .-one end of a'two foot piece or rubber tubing. After Filmg
" the mild ‘confainer about 2/3.full of water, hold.it upside
_'down. The flow. of water can be cantmlled by- pinching

the tubing. Direct ‘thé stream’ of water agamst the pin wheel.

-, The. effect of.raising ‘and’ lowering the milk jug.on the speed.

_oft the pin_ wheel can alsc\ vbe studied.

, the shaft and. pull the chain QF paper cllps alcmg \hth it. Dld' -
~the “water dn any -work?, What ‘kind, of . energ did .it. use?-




er V-;rnaps af ccal oil; and_= as raducmg area
hese areas if pasmble cc:lpred pernicilsor :markers T

C'aal ‘represents DVEI‘ 90% af U S. f’assﬂ f'uel reserves, so it is'a fuel Qf’ major lmportance
“An ac:mdent of geology h prﬂVlded* the U.S. with almost.a third of t#8 world's coal .

reserves The USSR Western Europe and Chma hdve mnst of ‘the regt of the ccal resesves.

Wlthm the. U, S fcur majat areas—Rm:ky Mountams Northem Great Plalns Intenar and -
Eastem—contam more than 90% of:the coal reserves. Two of these. areas—Narthern Great
Plams and Rccky Mauntmns—mntam appm}ilmately 70% c:f the caal Jresources’ in the

()

ngh sulfur ccmterlt ' EEREE ‘




Addltmnsl Actmtles o
‘ Have each student cut aut the shape af one state and ldé
that state Dlsplay, rankmg in some lagn:al c:rder :

T

Make ba,rv or EH’CIE graphs lllustratmg fuel reserves 1n_several sngmﬁcant stateg, mcludmg 5

Pennsylvama S . e

Do Actmty J11-30, page 137 af Pemzsylpama Energy Cum:::ulwrz for. the Mzdﬁle Grades s

“entitled How Lang Mzght C)ur Oil and- Natural Gas Last? ) 4
...... . - R
- -
- . - -
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g ;FE 18, dead plarlts mosses,. aquarium,: peat mass sand water mfs:rmatmn on coal
' .f; ft)rmatujn (shdes, char;s "bgﬁklets _encyclcpedlas 5(;1 e bcvc:ks), samples cxf the ﬁ:iur

*+ 'climate was ‘hot and darn the- plants grew very fast. As they ched and feL tD the gmund -
/" others grew in their places. They soon died and fell, too, and the grt)und became covered . - :
SR withla thick layereaf deadplants. In the swamps ‘this’ thmk layer'was covered with water ~
v and dirt washed down from higher gruund Then new" layers of plants were formed. They‘, ’
_in timé, were covered by more water and dirt. The dead-plants, water, and dirt were so
?_'heaw that the layers underneath ‘becamie’ c:arnpressed or. packed down.. After milliohs™ _
-of-years; ‘the- plants- which -once-had-grown in the sunshine lay-buried:deep'in the gmund rarben

Ry o1

. Then, very slowly the-$urface of the earth began to change. The sea flowed over the land

" many times. Undér. the ‘bottom' of’ the sea the layers of dead plants were mmpressed

7 ' more until they changed into coal. Mﬂhans of years later when the sea dried up, new

B mountains rosé and n ¢ valleys and plams ‘were fm‘med The ccal lay buried beneath . .
H them N 4= N . = . - .

The "Carbanifefdu‘s?eﬁad" is:the name. scientists have given to-that-time when the earth -
was.hot and damp and covered with forests and swamps. Carbomfe}ous'f means ''coal-
‘ beanng, 50 that period i is sometimes c:alled the ''"Coal Age . S
How do we knew coal was fc:nned from plants'? In today 5 coal searns and the rocks just above them - ’
S we find fossils, or Jimpressions, of plants Whlc:h lived long ‘ago. Fhese fossils are often in the shape of
“stumps, leavef seeds or uther parts of plants Sometimes they |show us what whole plants looked
:llkE These fﬁssﬂs tell us sﬂmethmg about what the earth was like in- the Carbcmfemus Penc:d

. After ths }ayers csf dead plants had been buried: thcmsarlds of S'ears they becarna Iayers of peat Pe.at
mﬂmls -brownish-black-in- color-and-looks- -very-much-like: decayed-wood.-It-usually-is- fcsuncl -in- swampswm —
and bogs When drled peat wﬂl bum and g;ve héat but it is very srﬂoky
., A S v

[

B 3;; ;;\ .: B . » . -




" formation of oul.

Usmg studént assxstants ﬁl] an” aquanurn with - abcftlt :an’” inch layer of dead plants,
lncludmg some ferns and mass if possible. Env&:wlth about one inch of water, Allow one’ *
LT ek to pass:. What is the condition of the water? What ::harlges have. occufred in the ..
"'_t*‘"""“f"f-“; “ - plants? Is there any type of ; odur‘? Descnbe Suggest ‘Teasons’ fDr changes and/or no- o
e changes R 3 -

-

£

S = mft’miiderately ﬁﬁE’s:E’nﬂ over’ th’e*p’eat to a depth 6foné inch. After the-sand" settles addf*‘”
S e e @R Equal depth cxf plants Repeat ‘this process far as lr.mg as desu*ed -Or- until. several

. oo ' T . e
B Hava s;tudents keep a ‘written record of their absewatlﬂFs startmg with. the elapmént .
thhewmtlal layer. - - R N o
y . §’§ :-l‘\.\!! ) : L R \ = - lé
: After the aquanum has several layers caﬁstmc:ted place L ﬂat board upon the top layer
i, o+ - .and add several b(:mks to 1llustrate the pressmg actloh of tons Qf ocean water’ _Qn the laygrs i’
"( vaegetatmn o o L e T

4 v'

If deadgt.llants are’ m‘;it avallable Ifeat moss ¢an be used mstead ‘Peat mnss is
semlcsrbcvmzed végetable fissue formed by pastial decampamtmn in water of various
plants especlally mosges of the genus Spa 1urfl.

artmles .
:g,,dESCﬁbl 1
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, ormed frarn—th remams f: plants am;l tmy
a __that h,e,, mil ,1ons§of years ago., ',, : assil fuels I, natural gas -and:

;C)ll is: trappedf in. porous rgck béneath ’the surface of the Earth ‘Tao’ ﬁnd 1t ‘Wwe musttcfte
“drill: tﬁousands of feet. Drilling ngs can be set up.on land o in the ocean, wherever cnl ca

" be’ found “Taking oil from~where. it is ;hsm:vered requiies ‘a great deal of human and
S effmaghme energy. ‘At the present- time ‘'we do not produce enough oil in our t:cmntry to” ﬁll{
S cmr Energy needs so.we must import about half cf‘ our oil frt:m foreign sources.

'=~,;..very ‘day-we- use pmducts made fmm 011 Some of itisused for heatmg sorne 15 used as™
._gasoline _and ‘motor eil - for transportation. purposes Kerosene for. jet. aircraft; dlESEl fuel S
, for trucks and machinery, and asphalt for our roads all come from petmleum Oil is alse o
G used as a raw material to make new products and convemermes The plastics mdustry

' petroleum to manufat:ture packagmg, furmture and toys Synthetu: fabncs such as”

petroleum, as are many chemlcals and fertlllzers -, ] : oo
= R ; ) Y.
Natural gas is the c:lsanest burnmg of the fossﬂ fuels, It is usually the most convenient =
© fuel to produce and use. Ngtural .gas is trapped in Jayers of rock, and frequently found
with oil deposits. The U.S. still has untapped reserves of natural gas but the methods Qf o

- recovanng some Qf’ it are expens;ve St s

Coal is the most abundant fassﬂ fuel in the U.S. It is used to generate ele;tncty and in
_industries such as steel. Two methods of mining are used: strip or surface mining and
deep or underground mmmg Surfa;e mining, used when the coal lies close to the surface
of the ‘earth, i§ done by giant shovels that strip away the earth on top of the coal seam,
and then scoop the coal from the earth. Underground mines are tunneled beneath the
surface of the earth to reach the coal. Our oldest.major.deep mining:area. stretches. along.- s

 the Appalachlan Mountains f‘rom nnsylvania to Alabama. Most of’ the mining in the
- i .

West is surface mining. :

ay )




“Obtain_ frée..copies ‘of "'Micky “Mouse
_rforrnat U%a as mx#S above o

15_15 Walelson.Blvd. A:hngton VA,_ZZZDJ,

: ";':*"Mlczky Mouse - and Goafy “Explore Energ)’,' “available from Walt DISI'IEY Educatmnal MEd‘air
""Cnmpany, SDO Sauth Buena Vista-St.; Burbank CA 91521 = T T T T e e




! fossil Quels (coal; peat ml cul “shale "n 1
"'hyd;, gen),” solar-gnergy-in-it§ -various-forms- (radlant energy; Wmd wcuzd), geathermal
energy, and falling . water (hydropower). All fossil fuels and nuclear fuels -are

/. };N&n-renawable once they are.used, they are gone. Solar, falling. ;vater wood wind, and ‘
R athermal él}spgemrenewabls sources c)f energy

v mdustry

[ T S s?' . x"=-§ :
et : PR W ’ |

‘1\ Electrlclty is a se Gndary energy source, smce some prlmmji source must be used ta
| produce it.
1

. ‘ = ) . - . N ) ’
Teaching Suggesnans S : : R o

B : :
Display sampl s Or pictures of wood; «31] natural gas; fallmg wster coal, and’ uraruum
@Ask "Where Hid these &me from? What connhection might they have with energy" How -

cauld we get energy from thesé inmimediately? Since 'we can gét energy “directly from T
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- “and. the foods we eat. Look at Graph E
a ’nd answer these questmﬁs Lo

,,.,A ‘Switch_on air- . -

T

1., Take ihatbatﬁ o
. 2. Drive. ta. ahamburger -

stand ,
3, ‘Fly m an au’plsne

cgndutuanmg
-8 Euy a new basaball

6. the ai Sf:hﬁal bus

. V; af home

8. Buy a frazen plzza

.

]

)
) 2,._.Wh|r;:h dn we use mostly for heatmg
aur hames'?

‘3. What Ene‘r’gy'smgfééfpmﬁdéé most -

. of the fuel for our transportation?

L] B

4 Which one makes mcst of our elec=

trn:ltv'?

5. What is a possible reascn why we

sET=im——

B
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(.15.

9 Ride a motor-bike

Aapufacture a
maqtor-bike

. '
.

: t:hart‘?




' Graph B shaws five pnrﬁary sources Qf
'ene‘rgy These fIVE sources supply

e. work; aﬁd play.
They fuel our vehicles. They run the L
machmes that work for us.and man- ../
“ufacture and process the ggcds we (se -
-and the foods we eat. Look at Graph B
and -answer these questmns

What energy source do we use

mast'? ) i
il -

2. Whlch do we use"mastly for heatmg
our.homes?

1. Take a het ba l\'n ) » _
Dnvg to a ham urger )| : 3, AWhat{!ﬁergy source provides most
+ Stand, e I —4d—o .. . . of the fucl for our transportation? -
. Fly in-an alrpla, e v e - Y A L

.~Switch-on;air- )
vcandltlonmg a

. .Buy a new base', all
. Ride-a school bug .

W

ih

L N L 4. Which one makes most of our eloc-
P ' tricity?

§ What is-a possible reason why we
= use so little hydroelectfic energy? - '
R L i '77 77;‘,, e

79, Elde a Fqctpr!blke_: -i
10. Manufacturea
v motor-bike

T—1. 6 Whyis'electricity not shown on this
v "~ chant? : :

i

w




1.th _IR ti:plc: mta
rép ort on Vthen*'

Dther Actmtles

“Build cnl demcks wnfh straws and/or toothpxcks _ o ARSI S

o _Collect and dlsplay pictures’ relatmg to the three fossil fuels S o oo
- Visit a fﬁghway ‘cut to observe- layers of” varlous deposﬁs in order to dlSCUSS how fossils _
. -and fossil fuels were formed. . . .. T ' AR

: Prepare repaﬂ:s which tell advantageg. and dlsadvantages Df each Df the fos: I
" Invite resource people to “visit - wﬂh ycn.lr class. Make a dlsplay of pmducts made frorn
fossil fuelsé D _ . . i : : :

y b
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p— £ (
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Iri thege demcmstratmns ‘the fbllowmg w111 occur:, The comb w attract electmﬁs fmm

‘ the han' and woo»l glv:mg the comb excess of electmns or overall negat}ve charge, and

_ erall pcssmve ‘¢harge. The silk will’

: -~bEc:ome pomtwely charged ‘when- rubbed on- the -piece- Df hard rubber, -and- negatively .
charged wh"‘n rubbed on the glass rod. Note that-'a substance does pot always have the -
- same charge ‘The, silk. becomes positive in the first instance and negatlve in the second -
mstance It deper’lds on the nature of the two materlals whlch are rubbed together Iﬂ the -

,

Demanstr"’tﬁ static electncty by: L
havmg student s:omb their hair or ruba plastic comb on.a waal sleeve *
" having studen’t fub'a piece ¢ of silk with any sort of hard rubber

- material . e o 3 E N ; x
having_ students rub a plece of 'silk with a g]ass rod S, . ,
having students hold tisstie paper. against the blackboard and rub - ‘ o

it. rapi;lly with a silk cloth .o ' % B
rubblng a f'illed baloon i in student's halr and Qbservmg the results

—when the-baloon-is’placed-against-the-wall- Thls will-work-—:-- ?-'-W-**-*'—ﬁ-"’-f‘:-‘-
cmly when hair is clean and dry, not oily. ‘ '

uémg a piece of glass, two books, and some scraps of paper and

i . \ ®

a silk cloth. Lay the two books on the table about 4 inches apaft Pla e pieces of papsr
- undemeath a shget of glass resting on the two botks. Rub the g]ass w1th the sﬂk cloth

- Watch: ‘what happens Do this in the darl{ if passﬂale 109

- ',.E= . ,..\_ﬁ ivé 1:;’.&

rast By e e e ey sy



&

"-’f ) ‘bcy ‘ss:cmt -c:‘tjmpasskaﬂd a 4- fogt prE:E of thm msﬂlated* WII'E Wrap the msulated W1re;‘":

~ around the N-S axis of the campass ledving the ends of the wire stripped of the insulation ' o
for an electrical att@méht Connéct’the lemon .wet cell or a dry cell to the coil'and © -
observe . the compass needle '{Z‘urrent passing through the -Wire should calse’ the ngedle -

. “which had. been p\‘fﬁi ,Qrth to “shift " toward the EW ‘diféction. c:un‘ent passmg

: f,,foi.lgh the w1re creates a magnetm ﬁeld stmnger than t“he earth s magnetm f‘ielcl snd the

ffame _]ust Iargé; néugh‘taf hald the compass Plas:e the campass in the tlghtly f" ﬁed fra:me ’

.and then wind abott- 20 turns of bell wire. over 'the frame, makmg sure to orient the ..

.-.comipass so: thatf the needla pmrftmg toward the nm‘th is hldden by. the wn'e _Connect as. e
befcrea R R L e e e " :

Lm ot

In general an electric curfent tan be pra;luc;ed frc:m any two dxff'erent metals lmmersed:

::hmce of rnetals us&d in producmg the current Ly e

o
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G:ade;stel: 5,6 i

Discipline: , -l
s * i &

Objective: h : - ) a ‘

‘ T G
The stilident will build and demonstrate an'electromagnet

Sﬁggested Timf€:- 2 class peﬁodé ¢

Materials Needed: @

Teacher Notes:

A bar of iron placed 1 a woll thivugh which u vunient s Iluwlué Lveoies inagpnellzed b
this way it is possible 10 male’: electmmagmta whic;:h ae extrenn:ly l!&ﬁf\ll ’m ;unv:nmg

w111 becorm: evm«mt that an x;lé;tmmag:nét la&;s its nnagnctiam quickly aftt;:l Ltn: circuit
has been disconnected Unly objects ‘cunlalnmg iron and stecl will Le pioxed up by
the clectruomagnet

icaching Suggestivna,

Place a washer at cacli .00 o0t ol aed oor a0 iy o o the o 1w L b e
not avatlable, a large sieel .ail car be used witho.n tho w.ghe. s Wind la crs iasulat.d
bell wire on the boit beiween the washers, making cortain Lo leave one tout of wire
suckmg cut when you start winding the coil When you have filied the boli belwees the
washers with seveial layers of turns of wire, .« ut the wire agaln leaving about one oot ol
wire. To keep the wire from unwinding fmu. the bolt, some taping can be duue Conneat
the two ends of wire to two dry cells in seriés o1 (o a larger dry cell (To connect in seiies
means-t0-connect the negative werminat of one Lattory with a shote whe to the pusitive
terminal of the other ) Attach the electiomagnet to the diy vells Pilok ap sorie tacks o
small natls or paper clips Disconncct one wire fiom the batiery while hie tacks aie sail
attached What happens? Using the clecticmagiet pich 1p othes objec.s n sde 04 o oi
steel Try brass nickel copper, and aon metallic matertars Laplais the i ults

cae 8 Activithe s

EAsuntae i 1 . B . A i

telephon.  tersgrag b e ool

Cbitalin 30ine photuaed ol Liage o

Loapeihiiwnt T O Y O T L | . 1 P . PO T Y S
namber of o8 Faan slect ntagnel B cal b 0ot e sl oty e pdched ap i

ecach varation

ERIC
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.energy and often sound energy, as in buzzers.

W

Put an electromagnet under 4 glass and pour iron filings onto the glass.-Observe the
magnetic lines of force. This/experiment works very well on the top of an overhead
projector. - '

Make miniature electromagnets with large needles as the core.

£
1

Research and discuss how e¢lectrical energy in ¢lectromagnets is converted to mechanical

=

 Build a simple electric motor or telegraph, notng the use of the éléglmumg,ugi .

¥



Grade,Level: 5.6

Diécip lines:  Science, Social Studies .

‘Objectives:
The student will identify primmary sources of energy thal can be converted ' to electrical Cnergy
1 The. student will identify other forms of energy that can be produced trom clectrical energy.
Suggr:gh; Time and Materials Needed Depends un wvprbbuns whioaen
Leacher Notes.
K
Ly sl i, g voe e T L T T . ahd
hydi.electric prats wlecaigit, c¢.a also be setteraaid by other ources. vind . gy
vhemical gneigy | geotnermal eneigy  sulai ene.gy and mooh nical . Hergy
Lic. it st wiicagy  aie 1t Lie R L R o e T N P C e, EYIN |
cicigy (door bell, Lot nery, (cicotin. weoy ) W Bt cnogy (ol v tite gl o) e 0 andcal
cncigy eleclin moior) Ld hcauloal vis tey v harglng a ball ay)
Gilaags B ags athia,
| S Y WYY 1
[
By baad gur o w1 a0 diande L ol Vi (RN 0 1
Lo voth vesmdaals U ou aght o bhe 5 Vow ungl o e a0 i . t . o
sbosched and™Move (L oleyois vhals o hghtt b b Lor o b e o en s o i
produce l'g%g;{‘nm\ haaeal encr gy
L S P oo P T N T . A
cleclil g v eid, wnd g U ond bt e gy pu o e L e g e g
L T O I T T U SO | IS (O g UV TP TE N TN
Fod elenbi powe diivar proa o geuther il o 4y ol Swaar Lo,
1 g f . i + i ] - i i 1
' [N [ T T Lo . ' i -
Coehvin oo s bt o oves a0y e o T N RN !
XL NS
a0 T T ) ) . )
sl b L B T - T R It [ \Ihlé H 1! 1 Ly ' Vo [N
[ . 1 N TN AV ' g ks i 'é,f]i;an . [ ' 1 oot
T
L)
O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Connect an electric motor (or an electric clock, wﬁich contains § motor) to a socket to
observe how electrical energy is converted to mechanical’energy, with a certain amount of
heat energy (feel motor) and sound energy (listen te hum). &

. |
Tum on a radio and discuss the vatious forms 'of conversion of energy that occur
beginning with the spund initially created-at the radio station. Do the same with a TV set.
Trace the energy flowon the blackboard. .



o
 Grade Levelr 5,6
Discipline: Social Studies - *
= f. ' i .
Objective: _ ‘
b . %
1 . N A}
The student will investigate the major sources of electiteal cnergy loday
Materials Needed:
Encyclopedias, pamphlets science books and portodh als lus oo . i
Teache: Nutes.
l,n, llshl Qr (Y sluwlag (1] TRPUP P P N U I S I T . . L Y A | 0

fuels (coal, oil, and natural as) ai: the nJor | lal) sowwd. ol cle tichy today
with a smaller percentage being gencialod by nudle.n powar

*

fcachcs Suggeatlona

Bl v atudaias o [ LT . . . Lo L

R:’—p};.[: ..:ém be Luu_ahpm.; VD aup e ddagie g

Hopoaatlle vhane an wlen G prcovsd plact 1L . Lo t dan

O
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Grade Level: 46 \ S !

Discipﬁne ' » Science

=

Objective:

= =

The student will observe the use of steam to Luin a piwheel, and !cala[:é.thi: to the generation
of electricity. ) , - o ‘ ’

Suggested Time:  One Lo twu class periods

aterials Needed |

N

100 ml water 230 -t llﬂﬁk, Oliw oy datin, fMA S’l‘gy., tilhu.é cbilas taling
(1/2 meter), medicine dropper, pimwheel, buasen buiner 01 hotpiale, gah anvmeicr and

small powerful magnet (f availabie

fcavher Suggeativna.

Fur about oo ol o L o VIR G0 e e o ST
stupper, pot a4 prece ot glass cubu g ath ot ppen nd vl s Lo jdese taal oo o v
the glass tub: Allach he glass porlioa wi o medle e Jdivppe. 1o the voner God L suchia
Wway as to enatlde thé diopper eud to be crpused Meat the watar in the flask to Lotluiy

CAUTION. Do ot teat the flash oo vapidly 1 you pioduce sieam faster (hiaa 1t can

escdape Lhivagh he wube, somh ithing wili give. Be saie 19 add boiling chips ja. the water,

1541 prallion

thg diopper 1 suvh a way as to spin the pinwheel tasulats the part of the ruboer tube

Wheir ¢hough stcans has Leen genciated thuivugh the Up of the hose mech

you are holding wilis 4 paper towel The spinuibg ot the pluaticel SiMatutes thie action ot

Lol ance used Lo gonics are slegniladly

oL, . N BT PO S T P s . ..
atowall poow o abul idehie, altavi ed to the o ol s b v Brve o v 0 o Lt ol
ol wie attachnd 10 a galvanometer, A his vondd v te th: poos s tion o/ ml aio e

el

L
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Objective:

"
3

o
=
W
m
|
)
&
L%
&

!

-

Discipline: - Science ' : d ' )

+

The stud‘gm will observe a demonstration of the use ol Moving walel b gencrate elec®icity
. N & . ‘

Suggested Tiune: © Ouce 1o lwo class periods
- v

Mautertials Needed.

Lianden h,v;u,! Liveasavaniady, Y [ R R T T RO | 1 P T T
. : L i : .
aquartu.ag or minlatute gooden | Hols), mnada powertal magn. t attache 1 (o 1 rog wiich s

e tutn attached to the arle of the water whedl cotl ol ooll whe galvanoincie
[ I 1Y TYYTY ﬁugté..;u..ua
e o nuu.l‘l alo . o . I

allava J mlagnel 1 beaZs b L own 2 Vi ke B0 L drebes di L Vowatl oo byt

!!!lg,!!l L u:éd 114 Ltl.ALLj s,xlfl i) 1.5: =

&
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. o . . -
Grade Level: '5,6 ‘ |
DISCIPIJIIE Science :
Objectives: . o ’ . T
The studr:nt should be able to make a cireuit with wires, dry cells, and bulbs, u;m;m& open

- and tlosed circuits, and arrange bulbs in series and parallel circuits and distinguish between the

two.
5!45565&:14 I'ime. One to thice class puituds
Mateilals Necded

L)l_y m:-Ua_(;LA\, Jy il o whie Guaaliiaadana )t ATV YR O T b Cohely 0 0 0 0

leavhcs Mutea

An et ab o e . Ly ald w0 0 R TR PRY PO
whu:h electric ul s_h_ug_ A an (’Iuw Whon 1o dow tubes place wo ik i Loses vl
When an air gaj, or sofb v.her von o dudiing egment present, the thoy 41 bew e dii
open siredit (A short cireuit 1s 4 path thivugh which poientially larg% cutrc s can flow )

O O F O e B A S S PRI o [N N O O S T L AP b an

wires which iink the vinous cmponeats tgetter and a conve.sion devicy st h as a beil
lighit heallng elernent L.,

Lhe 1ea IS O P T S T [ e ol . . N

cothlnuods fom ao ave tiodug L vevdo b b w2 0 Laea s da gy ol
suuhi as the Lne o look at st cav, the L. ey clohgoar e koo a g dow Loongn
the vues (lostng some «hetic inerg, (o heatin up Phe wites) gove up Laost of their
Ko wnet in the oo of i b l atyd neast Lo the Hgh U Lot and hnall, u,,“li;, vl overy
little euer B)\gst to the battery £ne, gy has been convertudi but thg sa

wlevlinua lha[ leav e bottery se . onter I ach ey vnd N

L3 POTR [ . i s 1

}-A!ﬂllgl b med i [ [ SR PR | sl B i, 7 ot i
Y N N Ot | S BT MRS T IR OO R Lo P

Eachi v, hucto, L L N P U 1 TS NS PR Y PRI SO SR SRS PR

Pra
L

I vhar b
N
| SN



end of bare wire tightly\ around the threaded part of the flashlight bulb. Tape the other
end to the metal contadt at the bottom of the bulb. Then give students the wired bulb, -
and battery and ask them to make the bulb light up. They should recognize that both
wires have to be connected separately to the top and bottom terminal >of the battery.

. ' Discuss the concept of a circuit, tracing the path of the electrical current out of the
battery, through the bulb, and back into the battery. (If you have a burned out bulb
available, you might give {t to a student to see if he/she can discover that the filament
inside the bulb is broken, making the path through the bulb incomplete Be sure to use a
bulb in which the broken filunent is visible

i ¢t the students capertinent 1th the clectiloal a3 alenis

Loy ewshing 1 1 saaken any diflusc e bl hiovodae da e b 1 i R e ) Vo

bauery and which to the negatiy

Ly addling Lo i wu ol wlie

Ly adidling prhas wo oD anahg Wi, \i‘ oo b 1 Lo R

T OO O Y O L T

be ween 1 wpet alu wdosed ugu& cal e dlustigocn by avte ¢ 0 0 oL

old tashuom d sw.tch with a avetalLtep that moves L.oanad aue o f the s cenl il

swhech wonbiols the sleut e tlow YAsh "How vau on el whon gou low s ol sed
cltendU, " (Bolbs hghoy "Whae aliov s ghiat ) ou ba ©oan upe ol att v dall do sy lighit)

s M
& ALk Wt R as ol Waige b g nfed o g sl il cl R U Y PRI TR PRV PR |
g a6 oan gucipy onveldon devicd Lhe che botl aod the covaccling wos Mo thoan
Lot cal that cech of theae has al Jifferens use vy capedmERting vy, Lo batld a

we thing o1f ull cithoot e o thie thite cutapun. uls (Lwe Lalleiles dnd nee bcdba

thwlanwer Van you mab e o weple s dicadt withoot ta Laab:? How v oul by u o

it 1s comptete?’ (The wive gois hot, s glectncity mu t be flowng theough () Hote . ve
} 3 ¥ E I
enls shivald Looalie to geavilalize L watl vt

vetetul The wioo geva very hiot! The ;1.3
1d the Energy co..verting device Yo. atw.ys need

the bult, the wirve Is bi.th a conducto. ar

all ihiaee pypres ol ginprocails L miako a uL\H!!tigl\s A alt - ! -

O
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Choose, students to make up two teams. Have two or three students per team. Give
each team three bulbs, lengths of wire, and batteries. Have one team connect these
components in a series circuit. The other team should connect the bulbs in a parallel
circuit as ShGW1 in the diagram. Have the students disconnect one of the bulbs from the
series set. ''What happem"' (All the bulbs go out.) Have the students disconnect a bulb
from the parallel set '"What happcn\ (The other bulbs do not go out.)

i




-Grade Level: 4-6
Discipline : Science

Objective:

The students will stinutate the gencration and distiibution systeu ol u vity

Suggested I'ime: Crne s lasa potiod

Matcilals Mecdad

Manid vtk poneras o uashlight bun

i i} 1. ¥
(lengths of =% feel cach)
4
B by Suge. b
[ PRI §) sl A . Lok . [
stodent  seend o Literont o T S vt : .
plant a1 turi th genaaals [ U YUY TRRERPIRPY FUFTS S TY I P PR Vol Cida and
ot U thetr s Jhot witle s Lo Lo noed st ol s ac hel nodhl vy N FYR T} Y T
wotles ol nil Cunnes o the ot ths geanaton If il ;_«.‘lnl‘ux.gn\,:. wie veak g o dn
shoubd hght vy
bro, s aay e 0 Vo VoL
| q
.
Al oar. e [T T v hae [ O ) [
the ~ i b Loy lids ihe Loy 0 ”=\ tal  onad oo v b foa i
(e son aten Jol e ot I TRARNNY { TRV STV R TS s ome ot o
i i the o aule )
[ S T [ i O Y VRN oo .
Wliva g saan e WEH U [ L |

O
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_ _ ¥
Grade Level: 46
; . - J
Discipline: Science \ﬁ,/
Obj&ctive - -
4
The students will make an clectric quiz board. '
. -
Suggested Time . F'wou or thiee class periods
Materials Needed
Lape hole puubicr wlaorie o 1ol wialpa, (o aboad L, L Lo gl
clicuie (sce Jlagiain)
Leacher Buggeationa
PO suggeatod (0 a0, [ Y L 1 [ L
boatd on any ubje .l wilng quoslions o plotuge 'y
o Lootwd o0 on ot L AL u sl gt o thitas 4wl i

. . . . -
vnc A ol hole, Wille tne nanes oioaw. 18 0250 1a e haed oul s T A S T
the sammy u.der Gn the ba k of the (hin vatdboand «onn .t the hoc, Lual soa U se
striy s of aluminum 10il ror the connuctions Use a light circuit with an « peniag in it Use
this cueull to check each pait ot the test 1o lght should go v whon you b ld the v Lies

(n auy bwy livies that yatoh 1 che amswid s tight ihie ight will i s,

'
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‘Grade Level: 6 ) L
Discipline: Sgience ) - '
* ‘ .

Objective:
Y ) ___.»"{ ’
The student will investigate the energy consumption of household appliances

SAgggﬁétEd Time. One class pestod

Ma@rhla Needed ;

Ab[lvlty MEL‘SI@[ “L“l.ﬂu[‘“. i, AUl M"Q‘ Vet der s it hiab dodb.
@, - ' ’ <

I'eacher Notes

Uae the tun ., " IR YT

O
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. Garage Door’ Gpener L

Electnc. Fumace:
ard: Light. -

s demand mc:eases'?

If' yn had lrWEd in the year 1900 ynu wcmld ‘
hava used -only un&fﬂurth of the- energy YQU' o
use_ today. In the year 2000, you. will use almost- " . ,
[ iwiceas” much “ag-you ‘use- today “if “demand - -+ e
‘continues at’ ﬂxe-:?;esent rate. What ~will. happen'

'TVA Pawer and Edlsun Ele:trn‘.

T
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g Bake— a-,cake?, ;7 . RN RS
= Stare food -in- summe_r'? S ——— - = -
N e r——— TS —
I N\ _
R L S e -
» Entertam youfse.lves"" ‘ D
Get tc: the Eth ﬂcrcxr af‘ a bullglng? o l-'!-!,, _
- _ I . 5 = _
Get a WEathE{ report‘7 N - S LAy
» Commumcate with a fnend dcross town" . _

,,‘.}; - ,-
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o Make a bulletm baard usmg the autn as'a c.entral fac:us Ask the students to bnng in.

'p;t:tures of any product or resource connected to the auto. (See diagram "Aspec:ts of the -
Auto.") Use the: fﬂllawmg questions to_discuss. the gac)d and bad aspsc:ts of the auto and -

. f’what it has done for our way of hfe

! :;Hc:w does the bulletin board change your ldea of the auto? !

lives?
L "What can be dcme tD redus:s the use af the autc in our, cﬁmmumty'7
' ,What part can yau play in changjng the lmpact Df 7the car on thé ermranment'?
,Desgn a plan for our school and cnmpletely omit cars and busses, i.e., put in no
parking lots or driveways. Is such a plan practical forour schml? Why or why not?
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Do yau see’ anythmg wrcmg “with cme mventlon havmg stuch: an mﬂuence on Dur e
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i iave students come to the
itto. sheet that follows. You'
‘current prices in your.

By gt | . PO . L. Ll -
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' 10.- Abeut hc.rw rnany tuﬂes wﬂl Mrg . Smith hav&#_atn gtop_. :_cx_ fill hlS :
' . gastankan hls waylta Flanda? " R e
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... THERE ARE OTHER WAYS

\ ~ o - T za LI~ AT
TO GET FROM HERE TO THERE

Directions: With your house as the starting point in each case, talk with your family about the way to get

to each destination listed below and write in the spaces provided (1) the distance in blocks or miles (2)

another way of getting there other than the family car and (3) the time in minutes or hours the other

-methods would take.

~ SHOPPING CENTER

|
b
|

FARLINL & . . .
. - YOUR HOUSE
PLAL:L QF BlJSlL‘L;‘@ E AN sz

WESTAURZL. .

.ﬁfriﬁﬁfa

Kb, s
T
TTITTY

INDUSTRIB,
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: Grade Level: 6

Discipline: Social Studies; language arts /
Objective: , ) /;
The studgnﬂtf\%ﬂl investigate altemative energy sources .

Sug§5t§§ TIITIE | One class period
Méle;ials Needed:

Activity Masters that follow
Veacher Notes:

Follow thic tastiu tivaa L the w Lhvit, o0

O
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LADIES AND GENTLEMEN OF THE PRESS... ..

Announcer:
We ‘interrupt our program to bring you this NRG-TV news special. [.M. Wright, chairperson o
committee appointed to study possible energy sources for the new school building, is holding a .
-press conference to announce the foul sources that will be considered and is ready to field questions

from the press corps about the choices.

= : Wright:
Burning coal iz poliuting, but we're
considering gesified and liguefieu coal.
Ggsification remoaves the sulfur and
other pollutants and can give us a
substitute for naswwral gas, Cusl lique
faction iz the process of converting
cosl 1w a lhgwid This ligesfied coal
can be etined like petiuleuwn and can
Le  Uanzported  thiough  existing ol
Biputinges

Wright:
We can pipe it directly intu the school
to fill the rauiat or yve can pipe
it to electric plan are it will turn
tuibines and: generate electric power
Then we send it into the schow build
ing by wires '

Wright: -

Our commitiee has considered many
possibilities, but we've finally nasrowed
+ | our ,choices down to four. Solar,
Geathermal, Windpowe: and making
Eagﬂ and g,as‘fmm coal

Duogle uf Thé Bugis.

Grimes of Tha 1 iea.
What, exactly 13 solai snsiyy ¢ ==

Four guick guestions 1 iao. e, dou.
I cout? How much Jdi, we Lave? Whe e
15 1t lwcateds Howdangsrous (v the

_ : e Haghoos
o ) enviranment?
sunlight collected on gl.ss or mu, . = 15 thiS 8t o pree e - e ot o

plales oo special solar “vells

Wilg':\,!.

VEry shoga,  .ohes 80u.g, 4. . .

Vgl
5 ghe,
ot ; S &dpii o v vt e w 1yl
Haduy wf Tha L2a, o . ‘ )
. wihilefi arg luea, _d watl, oy s Wuaten It uged ' ' o

Huw ssua Jdu vwe 1o N Y ) the sky Do el arlcws O Reon sty

US but onoe .héy‘rg- feana  steam

and hdve (s gu (hicagh al, this wgeuis
o d = 5 lwe | sst cootipdrad o fusg fuels

s Marihny fe wok oAg s buiyaln

Pioble.n 12 e dunt  avs a at wi

L4 DY 7 s
N f ; i1 ena, fy swew 25 ALl it wal tva v
lgvar ‘ . t Ca
e I . a1 suitr. bad e elfe. s a. 1 1 8, the Whe !
celtget Li 3l o 1) » it A 1 . X
. - ¥ arvin ing,, goues Vel | a0 g s et
. wen't stew # Loty if e du e '

fage  sbuve piown ] pipe. aniw govar

" . W, s
plant. are past of the dackas . Vet

Fahs of ThoBaha, N wWall
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~ INSTANT ANALYSIS SCORECARD

confe

. .The press

analysis.”

RS 3 € '}ﬁ;ais over. U.R. Baffled, manager of the local movie theatre, stood up and said, "Whew!
What'd he say? Did anyone write any of that down?” So, now you've got to play Craiter Wonkite and do an instant

Think about what you heard in the press conference. Without looking back at the playlet, try to list as‘many
of the important points mentioned about each energy source. Write your answers in the spaces under each enefgy
source. Once you have finished, you can go back and check your answers with the press conference sheet.

WHAT DID THEY SAY ABOUT,

SOLAR ENERGY?

&
Where dues it come from?

I
o s m
2 How much will it cost?
3 What 1a tts effect on the enviionment?
+ Ia theic a lunited supply !

LLOTHERMAL EMEHRGY !

ENE WG S0U/FCES 0F BOURCES

- =
1 Whete dows 1t gonie Lo
H | § TV | ST § S R
s Wiat o, tleo W vl \
i [T v yo!
[y soanbb b AT
8
1 AN} 1 1
1
- How noeel o il {
H Miloa sa tes 1 [y T S N i
i i P SRR | o
Wi o f
i Wi 1
2 oo L 1 [Nt '
' W ' ' '
i | DAY IR 1 [T 1,
[ P Pl JRY-F Y B PR s .
wit b ot anvenuigy 8o e he ot allbad L, T "
st B L toa settun 1o sapdam it Tuonnghtalia bl coa g the ngw . oy
ar s B b o Hloat aays e GO TGl wibt o f s iwes e o saplan
l setdke L THIE £ l l “x aenaial,
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'Discipljne

Objective:

: Science

k1

The student will demonstrate wind power by making a i-jiﬂWhEEL

- Suggested Time: 30 minutes

Materials Needed :

Paper, scissors, stick (or plastic straw or penctl with eraser), stiatght pin, ptuwhecl pattern
that follows

‘Teacher Notes:

PEGPIE have hﬂfﬂES.‘aEd thé wind o do wouih ol ventusies Satlois used this o Hueli) 3uGICE
for ages. In our own Ameri est, windniills pumped water, sawed wood, and
generated electricity for half Xg.{,ury From 1880 to 1930, over o millivn windmills
generated electric power in the west. Then ruial electrifiéation and use of other fuels
began to icplace them Now that other fuels are 30 cxpensive. modern windinitls are belng
developed

Winds slavag woough G B b 0ud ab g oabh s e b e b e v . il

northeast staes In tno.e a.eas it averag:s mon: thor 12 miles | ef nowr & ) is «unsant
enough tu be of value Practica, wind driven power pluuls could pehetate as muh as 20%
of vur clecirieal ueeds Ly the yeur 2000

Wind power acgulics lasge Intlal crate Lol abecie v o toad oot e 0. g otheiinn
Howe et th.re are cujectivns un estheue goound. 2 pry laig . nunber 58 guge wind
machimes wotild be necessary (o g nerate aay slgnibicaal 4 ount of eleotintey, Thue Is
alsu the | rublen, o/ cnergy stoiage, sine. pic.vision mu.t be mide fur tnes L hen tue
winag s a0t blowing Albso, scieutsty must leatu wie.e about wvind chasdos G (had oul
how .au:h power can ve generated and the waost erficier.t equip ment to use

shisg ;jllgg&é.lhulé
1. i.. . [}

Lae  Fold gver 1l toaatles s zoaao s b P T Y T O A S .1

and tua penchiciasel steow cialich eav b w300 puaibie



" PINWHEEL PATTERN

|
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e Grede Levels ®3 T _ e S . ‘
Disciplines:  Language Arts, Science
Objectives: .

The students will recognize that the wind can do useful work.

Suggested Time: One or more class periods

Materials ?Ieeded :

Windmill skit that follows Read Lhivugh shit and gather whitcver props you el
appropriate

1 caching Suggeastiviia.

Il weathia pcuull; thh the vhass cullade e i, i, Bl M abond s 100 sk dand

P

LIu: wind
Houl the [SRVIN T tha. ». L L N v Ie s
Whio vae Uoas e 0
Neitler 1 nor sou ‘
But when the leay 1.,
Lhe wind is p saslng Jhiou g
Whehas seen the wind?
Neitticr you nor l
But whon the tice o0 0
lh; wiind (s pasalog Ly
i s ] 1 1
f o aed, e 4 b e B B 1
: hov can you c:llwhea the adnd s olowio !
b Whao 3 v Iadt o do ve v wi H,lf
4 What Jovs wad do thac b bps ol and 0 é
3 What Joca windd Jdo that harm v aae ot
ol How Loow vse he wina to b as 3 e w0 s
I i i i 1 1 [}

e
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~ WINDMILL SKIT

This skit opens with one of the characters hearing a poem about the wind; saying. '"That
reminds me of a story I used to know, about the windmill named Louise'’. He/she comes around to
the front of the stage and begins to read the story from a book, as the actors pantomine it. '

é

Once there was a windmill named Louise. (Windmill, which is two actresses or actors standing

one behind the other with arms extended as the windmill blades, comes forward and curtesys, then
_moves back again.) She lived on a farm in Eennsylmmd and the North wind blew strongly there and
* the windmill moved and produced power for the farm

(Enter Jed and his wife Ellie)

4

led  Well, Ellig ‘}:la hese wind 1 Ulowilg atieing Lot o et vy bt aaoed cn the ooid 0 ol

electitcity 191 the fann

L. Good Idea, Jed We have seind atiapa ol Luoloor upe at Gl

Liseraan

(Gazing) Buy , she'll be beauttul up on that hill! (Entiiusiastic) | .

ST T SR B |

{,‘3&; the nNattatwr tattalea l!lL« iend jrast .4 A& L. luhlg ceal thee Wil

[ T |

mouens of puthiag 1 togethe,  tg et s seew s oo olids e antl at the nd ol the

narration Jod takes one 'blade’ und gives it a pusl, and the fou. blades begh, SCCLAW NG,
. oE L -

crealing a twiiling eifect)

, Leeughit o ponciatos Lo a0 (i TR

s s neat pare o whien the aooialdes sl vl Gl s U wakly dov e oo ol L dade, slup,

and goes vtoshed and Jod conies ou aid Haca i thgn Ltarls the blades tun n ag. in)

Liovtae waa v o6} ndo st O bacdt oo Laobe dow wud b ol i e .

o repal. her thenaelves so they w ot nd penucul oo 1 car o veiy hdpgy uace vme ful

any years Lovise felt happy and wseful Ten one day vhigs ciang 4 Ow suie the wind heopt

blowl..g, buy there w ere Jtrange peopte working i the field, Afl t..cir activiy noade ) ouise nervous.

Have you cy « acen a narvous windmill? (whadudll tie.nbles) Wetl nelther had they, aud they didu't
seem to notice that day either (two men enter, weuring hard hats if possible)

b A ¥ L ¥ P i YV B P [T T O S U S Lt
IE Ly, i Ty Lot Lhe orops i gel 1oy
WL;. . [ A | PR T R i owila o ol

L ot v s ade ol woak

lodr b [N [l Iy Vi
i I
1 Y i
1, . L. [T T T P Bl
b e s siimg vk yon Vo i [

O
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e Bab T e Pt e e

v

Louise had a sad face -as her blades were locked for goad To be honest, she became bored.
(Windmill yawns) The days were much longer now. Louise wanted to feel the wind spinning her
blades. She began to look shabby. She moaned on stormy nights and, if you' listened closely, (but
nobody ever did) you could hear her softly weeping. (One of the back arms of the windmill reaches
around and pulls a handkerchief out of the pocket of the front actor and holds it up to the front
actor's nose: she/he blows loudly)

C)ﬂe wind day, LGulse overhears Jéd and Ellie in the garden (Windmill puts blade to ear in
listening stance). Jed sounded mad.

Jed. That blasted weather, Ellie - look at the land can't grow a thing on it 1n this dry spell

) There's not gGlng to be much of a cash crop this year. (He takes a bill from his pocket,
slaps it into his hand). And looﬁ a this bill for our power. No matter how we cut back on
el:‘xgtuuty! the bill just gets bigger and bigger!

Lillic Wheie ale we guing lu get Lhe inuney tu pay the bint! Not o Wis i thiat o Dy st
led I don'tkanww, Ellle 1 just don't Anouw
(lad and Ellle licess Jod Lihe the T . T Y Y I N 1 TRy A a an

Gotlic, siandiug next L hina)

B L oWis, Liad an fdea (Windaoaatt v b . oL et IR N v, o Y.
v ader,
I P S SRRV B i
Ellie It was authing Jed 1 was Juat
[ Lot A band LU bt 5 ot oy
[N B s 4 [N B ) .. '
v aeen Ocwote? Bl e vada Loy L o . )
oo [ S T O B R T I AT Y S o PO
i [ . [ [
) i i i [
L}
4 1
i 1 i
.
' I f v
13 3
.
!
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\leije it a try. \%

winc,lmill, ang-ee g the blﬂdES ta ium agam T’hey put 1t ona blg tower and change thE blades to
1Y [ a cularly windy summer and she generated all the electricty for for
farm. Not oy that, Jed and Elhe decided to build anqther windmill to help them pump water, The

. crop was saved! (Back part of the windmill steps out and stands next to the front part, bladt:s still

tumning)

CEllie:  Just think, Jed, a two windmill family!

(All four join armis and smg the Windmill éﬂng) )

=
Windmill Song
vy Lwo e w sdadls sittin’ on the nall
N =.f
Ca save yuu money on your power bl
i
Clar Wil 'l ooy waler Do yoar ciops

4

b Windo G L vivakos ©odey 01 €L !

Thiascuict of windpowe, o4 . .
vlilisinet ke dhytlan)

T (%(:“ Chad ko pa Bl s
Tho no-vie seems to Know that o . (. utewn .
If they unly knew whal it < an d.,
Ihien they 'd never say "lUs nuthu, ... t.. vinu
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Grade Level: 14 *
_ o B ~ t
Discipline:  Science, Art g . | : )
 Objective: - o
The students will illilstrate and demonstrate the use of wind energy."
Suggested Time: As needed ..
Materials Needed. F s

p Miscellaneoua Lnul,gl_&ué mratetlala auch s ndbh canlone constinge i,

of wouod satla of cloth or plastic whecls harawaic

$

poup o Ui cans Llooks

1 cachiing Suggestions

Huve Bhe studenile Jdiaa ab coany wdya da fha, w0 b 6t a4 cvmy LAl
wind Ur.e theém t., be c.eative and not juse sticn to ;unve s nal thing LA sailbo .ts and
windinills T4

Lrond b . VI (T o v omoa L win

vehilile  wong Lae noplerlas thay you Lo g boaed pios Lo oothe s ot mghe Le

avallabr. Test the vehicles to sce vaiCa woirs velici an (ae scadents Jewenmine v hy

the wing . wa: besd!
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e ie felsed edge fnr eppheetmn ef thev seeend layer of plaetle (gleemg)

6 A furmel can’ \ 'bé attaehed to ald in elrculetmg water thmugh the eyetem ora plestle _]ug thh
.a lmle in the bettc:rn een be atteehed ' ’

v 7 ""Anather plastle jng can be atteehecl at the ather' eﬂtl fo eetch the heated water. The therme-‘
=~ meter can be used tomeasure the increase in temperature'w T e D e e

K}

-8, The Jug can be msuleted tc aid in maintaining the temperature (beeernesa eterage tenk mueh
. like thasemsalarhames) S o

9, '-A retum tube can be added to permlt recn*culatmg of the water xf a srnall pump is available.

S F‘unnel or, (£
. plastic jug here

- E

S

> ‘thermometer

162




:systEm ‘are. salar enerqu calleetarn 'panels and anl;; o et ot B SRS
_ energy stc:rage devn:e which - stor ':‘heat for use at . - - : .
“ night or ‘during bad weather when ‘sunshine is'not- -~ - 7. e

—=-L% gyailable-The: -roof-mounted- collector-panels- usually':j R
... contain black metal plates that absorb the sun's ~ ~
‘radiant energy to heat fluid cu‘culatmg through them. ¥ ' o
"4 The - heated. - flmd then flows to the _energy storage ‘ :
- device where. 1t gives up its heat before retummg to the cnllecmr panels tc recewe mc:re energy' :
-Solar systems can c:t:mvert abDut SD% Df the sun s radlant energy into heat.: : : : -

- 9

~ In solar hat water heaters the water 1tself can serve as the mrculatmg flmd and a well—msulated
- tank holds’ the heated water until it is needed In space heating systems, alr, or.more often water -
 (treated with antl-freeze if necessary)-is used as.a circulating fluid. Large tanks of water, huge
- bins of rocks or pebbles, pr tanks. af speclal meltable salts have been used to. stc:re heat energy for; ,
' sclar space heatmg systems, :

iltﬂ-i.:i!'i £ x w  ® K R x k _x .k K & x % %

REMEMBER Many c:f out ccmventmnal energy Tesources’ such as oil, gas and uramum are not
expected to last through the next century. As these fuel supphes become more difficult and diffi- .
cult and expensive to obtain, new sources of energy will become more economical substitutes.

/ T T  Source: Pa. Energy Primer (non-copyrighted)

163
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o lseuse pesable reasons- for any_ d;fferenees in temperature in the ir,,,"eus heuses
o 'thch has the best demgﬂ and metenels for snlar heetmg'?

o (Adepted frem Energy end Sea,relty
T Umversﬁy ef the Stete ef NY Albeny, NY.)
Y : #
a
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R . Figure I. .
Dlgltal Kllﬁwatt-Haur Meter

8.2 9. 0. . =8290kwh
0 82 9.0 . . =8290kwh !
o s;?-f 209 X10 . =8290kwh*

Mcst meters have’ fcmr or ﬁve dials. (See F;gure 2) To read such a meter, stand duectly in front |

of the dials. Read the dials from left to right. Some of the dials move in opposite directions from

each other, but regardless of that always read the smaller figure when the hands are between two

numbers. For mstance in the left. bmt; of Figure 2, the readmg is 4682.

N If the hand of‘ thé"ﬁrst dial appears to be dlrectly over a number read the next chal to
determine whether or not the hand has passed zero. If it hasn't reached zero, use the next lower
number on the first dial. The reading on the dials in the right box should be 4982,

l .o ,a’ .

Vot B

17D




the second week @f the expenrﬂent;

Subtract E frcrn C to deterrfiine hDW rnuch electl’lc:lty your

farmly saved over the prevmus week. — , < F._

Badi- Bl o
=3
<
i~
=
.
i
i
l:u
E
3
m

. Lyl
Ry
-]
L
=
=
oy
£
"E.
- B,
=1
, €
F,T
‘<
-

4] é two weaks”
g Llst all the energy-savmg steps you farmly took

Lo
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Wattage

ﬁlugrescent !amp

Kilowatt -

Lumé}z (im) -
_Opangé '

Reflectances

“ Foot candle

A unit orf rﬁeasuremenfof electricity 7

a méasu:a of light output -~ i N

' not transparent ‘ , Qgi

“tubular Electnf:lamp ‘Light pmduged by ﬂuarescgnsg_ ,f\phaéphcrs ,x!.: -
~coating-the-inside -of - ‘tube.- Called -cool-light.: Gives- 2 1 /2 timesas-—— -

many lumens per watt as mcandescent bulbs. Lasts 20 tlmes lcmger

1000 watts’ IR '

-

.surf'ac.es ivhiéh, cast baék" light o i Lo

the 111ummatmn cm one square foot of which is one fm::t away
standard candle < . : : ;;




LIGHTING FOR ENERGY
CONSERVATION

Type of Lighting Lumens/watt
" Low Pressure Sodium 100-130
High Pressure Sodium 80-100
Metal Halide 40-80
Fluorescent | 40-80
Mercury Vapor 40-60
Incandescent . y 22
SUGOLESITED LEVELS OF L1GH LUK DU E AN 1onal.

I dehlaux = 10U lua = 9293 tvuteandlea
1 fool candly = 1 U/70 dekalux

I P
Ol LUUN TRV
assicinbly 1. '
exhibitio., 34 ju
Library '
u;;ull;u,;_, YU [ ]
study & note . . 13 70
1 ocken 1uGins 22 20
{ lassiooins
scletie o OO
study I 10
uole L, 13 10
vildors &l 22 20
Ve 1. 1
| ST ST 0 34)
ey 32 i)
gencial o . 15 [
o
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Walls should be 40-60%
Ceilings should be 70-90%
Floors sh@ul«i be 35-50%
Silver

Chromium

Aluminum; Polished

Alzak polished

Stainless steel

Clear glass or plastly
While paint

White porcelaln cnancl

White plaster
White terra vuotla

L. !!_lz;g Daigpmeatio.

Have (b ctabean.,

with the class Thz candby ol packd sy o and th: Lalb. Jocn o

udnh \HA“,

.. REFLECTANCES

1ett

90-92%
63-66%
60-70%
75-85%
50-60%

8 104
14U 9Un
60-83%

90-92%
65 80%

Y

White porcelain enamel
Limestsne

Sandstone

Marble

Gray cement

Granite

Brick: red

light buff
dark buff

Wood. light blioh
light vak
dark oak
mahogan,
walnut

Ualiit Hew while i

Poalby oo

60-83%.
20-40%
20-40%
30-70%
20-25%
20-25%
10-20%
40-45%
35-40%

35-50%
25 35%
10-15%
ol2%
5-10%

13 V0%
50 70%

acvaa 1, [T TN ' s [ ' o0
Jiffeiern, @ by owoen o ligh L listuce g and Lad
LY N ¥ POVER R I I Ve [V PR N VO PO [

sull . Eoav s the didercn e an bosa ws l.éhl i e T T i o 14,

lit the g bome o the vovondas d s tlae the steancats Liaastur U e Lo T T Y IT

thus actiszity by doveloping a Sove o Wan ean or their ¢wn hon,zs or apartmens Use toe

woakaheols e 1dod Ton this et 1
T T S T T | . P
TS T EVY TR AN B P | yatens an L oL S by o L . R [y [ P TRV
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BRIGHT LIGHT - A COLONIAL VIEWPOINT

The first way of lighting the house of Colonial America was by use of Pine-Knots. These were
gathered from the fat pitch-pine which grew in abundance throughout the Colonies. These knots
were referred to as candle wood and were the main source of illumination from New England to
Virgiala in the 1600's. When burned, candlewood emitted brihgt light, smoke, and pitchy tar
drippings. Because of thls the candlewood was usually burned on a flat stone in the corner of the
fire place. The pitchy tar that dripped from the pine knots became a valuable trade product of the
colonists.

Until people began to ralse domeslic antimals candles weie vaslly luxurica 3&;1““5 al {uur ponce
aplece. As animals were domesticated, frugal farm wives saved every ounce ol fallow Wicks were
spun from hc;mp cotton, or milkweed Making candles was an autumn task, and a hatd one fur the
entire winter's stuck of candles was made at one thine 1wo large kettles were pla«;;d on the tire aud
each was filled with half boiling water, half (allow. At the cooler end of the kitchen, two long poles
were laid acfoss the backs of two chairs Across these poles were placed smaller sticks called candle
rods To cach candle rod was attached 6 to 8 wicks A od with its row of wicks was dlypsd ity the
melted tallow and then ietutned (o 1ts place aciuss the poles Bach 1od was dipped in Lutn voullng
between dips The Landles grew uattl afier about 30 dips they were the tilckness desiiedd
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matches were sold in a box for twenty-five cents. ;

Unscramble these words that relate to methods chalcﬁitﬂl lighting,

1. nekstoip

2 neldacs -
3 stowk . 3
4 Aueawab
3 Loalliow .
O Sapml! y tetb
/ vluls
) [ R YUY O VRN TP
L O N B PV Y B

et L ealoe o blank ks e Glte Lo

dowo lednac

lowtal
odr cdalne
hars tighila —
Alllggl%tl«lhl;s e
L1l
[ NP P
g, !

Livt een,, i '

wehit o Hoay by vous T
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1 1 d1s 4 1 4
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HOME
“SAVE A WATT"”

Look around your home for ways 10 save on clectricily used o fighting

In space below, write down your tdeas. Go alicad think conservatlon!



“SAVE A WATT”
IN MY HOME /
¥
1. Count the lighting fixtures in your honie o1 apattinent (svme lamps have nwvie Lthau vue
fixture).

Z Count the nuwinbor of Lalba b Aol Hiata,
3 List the numbet of watls fur cach Lulb i 6o bttt (roion Sa b Dintees w caeiidben,
4 Counl vt cathinale 1the howuia pes day thiat ) vu vee wandl b
3 How sy of theae Hntuaes ate o amdes it

tluvsescein.e?

L s da b, s corcinbios

coeee o Aands o wd ) peaer a0
30w oulb (incandescent) provides d5d [
40w bulb (incandescent) provides 600 Lin
20w bulb fluorescence piovides 1600 un
40w bulb Mluorescence provides 2850 hu

M p— —

. v vedeac s Lcdbs gas aae gl a0

3b H. e 20w Huoie e o bddU o ool G e 8 00

bulo

be . | . and T B i
3d A il it i

' [ + i '
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“SAVE A WATT"”
IN MY HOME

10. Chart this information for a week

Lighting
fixture

Kkwihi -

i =
T el
—— -
— =

—— =

T s

Wttty » howursiday » /

100

-

cerad
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SCHOOL
_“SAVE A WATT”
CAMPAIGN /
T < ./g

Look around your classroom and your school m general Is eleclileily belng wasted i Lhe way
things are lighted? Probably so. In the space below, write down your ideas of as many ways as
possible that energy for lighung could be saved Consider in your ideas the different times of the
year and different times of day <!

An carample could Lo that G sonngy duy st Belote vl be oda ot o slioseldd Ul 0 i

al leasl 5 8 cxamples yourscll

Civo ahivad think Coneoo ana

l | iy AT |

o, T I T P AR A TR A |
-t b e sl sgaly pu g 4 dba] )

N T O - Py S NP [T T IR S T | “‘Ei,lg

gy e B poy pgB ennaggs aABaeyy
Y vapBI| val 8| Tanup ;qEEAq Alan U()
Lor e Jaoatietd 3) 8 9t Ta VER [B a0 Ug)

o stear dat acgju o waapo e ggdh Lo B dee o A Jdo

-
-
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SCHOOL
SAVE A WATT WORKSHEET
NAME
1. Count how many light fixtures are in your classroom?

2. How many light bulbs in cach fixture?
3 How many hght bulB%%e in your classroum?

4 Find out the amount of watlage fut cach bulb ¢ alvulate the 101l

wallage fur each fixture.
5 Estunate how many hours the lght fiatuies aic wu
0 Calbulating the nawaber ol hfluowall heas Ly oo, o, o

number of waus by the number o1 houns used and diving
by 1.00u how many kilowatt hours do the fixwires burn v a duy?

. It u week.
Tty car

1 e, an e Lo dues your oL Ve b e o e s

yeel

s It yu. 1. a1 o of tHENghTs in you, ., .. .
how miany kile vat, liours would you save? Foroa i

4 We k!
Foe a veur
R schoc, voft s P
[ L satbi s . iny Ewl iac i v b s os
If o vtlo s o1 o B o
cost to run vl e (gl s in our classraom O P Y
tee |
Foor ¥
1 i
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'
i
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!
[ A
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¥
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Grade Level: K4

Discipline: Social Studies

Objectives:
Students will suggest ways o save encrgy given different situations
Suggested Time.  as nceded

Materials Needed,

Situallaeal Ci;n da and illuatiatrass thoat 100

1cavher Nutes. |

Eoncigy wonansvabla,, 1o Lot a oo o0, 0 s it N TR . e N T

with ouly asboul sta percent of the woild’s [Eml.i,h w35 per ent L1 the world'y
cticipyy W. have wasted enecigy 1 the past L. cause il hay been Jwap and wbaadanl s su
we thuaght Today with fud palees rapldly escalatlng amd with petlous coununile
conditivns wud ouwr depeadence on oreipn oil we we boginnuig to noalize that
conservalle.a is (he cicapest safest o1anest .ad olsess way LO cupe will, vur cucrgy
problem on a shodt term busts Thy need o lur educatlene o Jhang: belavieis and
alltudes wotiening vut use of caergy The o dlucdoans wnd tlucrations ne Jdeatgned a0
that stud:nts can thunk . rtically abou:. how tiey and tl.eir families and ¢ chools can save

ciclgy

-

Idasg .‘;!luﬁr‘_k i

[ 1 | Loy
Rep sduce as . i s T P O . L.,
deotas whi h actboras 00 b 0 il Coalo Voan ieosowhooats Lo a0 bl

to save energy Have siudoats po.. as sy alie Taave 16clion, .5 possibls

I ‘ - L Lk cho o P R O F R

S setads o oue Suef vz 1o oL tos atadonts Have thome de oo I
il siratlon 18 encigy aavaig and whoat b snee sy wasletal Heve stidenls o sz va, o ot
Choanglog Coeoaltaall e aove sy sliaty a0 the vack L Lach o st 1 Lo

lea, hers
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DINNER?
Situation Card #1

It is a hot summer day and Mom asks for suggestions for dinner. Would you:.

- “A.- -Pile in the car and drive to a drive-in restaurant.
B. Tell Mom you want roast, potatoes, bread.
C. Start the charcoal in the outdoor grill for hamburgers.
D. Eata cold salad. .
- E.  Other. ..
CAMF IN 1HE DAKK !
Situation Caid #2
44:\ You go camping with y oo Lamidy ae o0 b 1 L 1. Y TV B 77 S UURNPRIAS T TVY X
before going to bad. Would you: u
A Uae the vampllic tnulling
B Use a flushlight 11, your tent.
C  Foiget about 1eading and sin, \ ‘ -
D Gotobed
E C)ﬂnﬁl’
YT « Y TR . ‘,-ILA,A
[ Y
4 s aatal OI LG \ i
B learntogs o« . .0 otisl v
( Leain to tak . shio . %Lt;g i
D l'ake . ok Lath ea . day.
Lk trthie.
4 . i,
5] Lk a Loy N
l HL.[ [V
L) Kid .. 1, I
t L)l!l\;
)
O
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BRRR!! ‘ .
Situation Card #5

It is very cold outside, the house doesn't feel too warm, and your sister is not feeling well.

Would you: . B
A.  Turn up the thermostat so she doesn't catch a chull

B Put warm clothes and a blanket on her

C  Start a fire in the fireplace

D Other.

CHILL S
Sitluatton Cand #o
F
\,)nlht, Ilaat o 44 TS SN P f i ' ' ' . ' f ' P
4 U N OV B SUERRT Y N ¥ il
B Hely Dau p v on doernn wihilo
. . .
C Lurn up tne tyerinusial
b {luss the vustdln
E (dhe
Lo
[TV S P RVE T Y P - . . B
3 tlang Lot o aald o b
ts Use tne Ly ot the o
¢ Pry s d loa s e sver Lo '
L) ()thei

1} I, u it

( UNTOYTINY VRN § FUNRI
¥ !‘.4.‘, oalloow
E Lith s,

O

ERIC

Aruitoxt provided by Eic:






ERI

Aruitoxt provided by Eic:



L éf;"

NERGY SAVER? *  ENERGY WASTER?

. i
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f- incandescent light ‘bulbs would be an-added

Aruitoxt provided by Eic:



7

il =




",l.'f'FLttmg pans Ntc: the nght burner usmg hds usmg carrect temperature
L to mmk all saveenergy. - . . s ;
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 ENERGY SAVER? -ENERGY.WASTEQ-’

A

St Tes




1 A -waad;ﬁummg stnveq;r_;‘_"
t-of the ﬁreplace ould improve the energy efﬁmen-

t;y .of .the fireplace C‘lasmg dampers when the ﬁreplace is not in use
wﬂl also save. energy ,
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communicated on the radio and TVaiie e B

S,

- .

©

00
P

Aruitoxt provided by Eic:



Y WAST

"ENE

73
L) ;J

v, .

NERGY SAV

T E




ERI

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:



('a:]a.rge -percentage. of t
. heatwater) ‘...

7 ... A quick shower maxinizes energy efficiency. . :
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ENERGY WASTER? |
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2 -~ Hats-and wanﬁ'scck‘s' and j_shces*are_ important to keep m'bédyrheati B /
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» Grade Level: 6 ’ )

Discipline: Science, Social Studies "

=
= o B _ \> ’
Objective: - -
* Students will compute the amount of money that one leaky hot water faucet cosls 1n vne yeal
\ )
Suggested Tine. B
)
Mntgﬂa\!& Neoded.
Lileé.\iugué eebabe ke o b T T 1Y PR POTEOTY WP I L B EITUIE YRRy
Probléms .nd Soluti..ns"
Leacdilng Suggeativnes
. ot vates bao v i [ T L . . P gt 1 b o0

bigesad g s up ana thau o sHon thie stepa veeta vod bz Measat venla o 2 sl o o the
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Hulpd cunaee oy Wa dbowt 30 hu
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Questions: _ Refer to pages 22-23 in the booklet Our E'nergg} Problems

It

L™

and Solutions to answer the following questions. "

How can a leaky water faucet be corrected/repaired”?

el

b o y

The hot water heater is the
home.

Why 15 1t cheaper to take a shower instoad 1 . Lol 1 naeal Gases!
(You might try the test on page 23 ot the bookl ()

Unider whut oy ooiatanaes naght o0 L. Livape, 0 1 B P N T T .4...! ‘.
[ T T Lo o hisless oo g, =3 TR PO [ T l,;‘t , . ' R P L

JEJ\ 2 Lelalua st vise Lhe Lalyy laute -){U,é hov sl o hovt ada Lie el
al ) Jdegrees Celsius
MWiieoo vusbiange labiea Looald P
Mhoad candd I Y T T Ao o R N [
Lival, se. o8 e th! vhil b vl o .

L LT N N Y TS OO audl .1
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Grade Level: - 4-6 . .

Disciplines:

H

Objective:

The students will discover ways Lu save ¢neigy tu thich homes

Suggested Time.

Social Studies, Home Economics

One class pentod

Materials Needed . ) \

Activily irast s aboat Lo ha

leacher Noulea. (

b L .I\J

Anniwiloalte o 37 PCIusnt o ctho Lo 0 s b e Lot ' 4
their autoraobues Of that figure 30 pavoent s use l i1 fiome healiayg od
couhing 4 peisent fue ach l&\ldiluu

coidiviot g
and 1
t'1op.s

6 peicent tor heating water 4 petient fur
peteent for bghung Much of that
maintenance of cyuipmient i a i oy Loolon Wacicaslug
Lol aboutl tuaotng Jown thetiaostais 1o save inency and cuergy but Jheie are odhier war s

to Ldve cnefgy wl 1.h huv: nel been so sell mbliuiz :d ‘l.uulatiu vt the adlic to 6 inches

waste. ] o1 nol

Wo nave Loon Io arlng a

g;ﬁ\!g} la
S en

ehicigy R;lmulné lLuky faucsia [,!ah.é, ;lu)\\t;l'b ln;lggd ot l“lha uslilg waler- n:lmdlug

shower neads to cut dovon on et wates use and using . Id wates fofwa Lilug «Jothes all

fudaae

the chetny voawd 0 hating wal, the Lome Wh o Jdeoorating  Chooaing light
& = 95;%5&,&. iy L B 1k
Vorntng G Lighits vhen

cobias ad keeplig foinadal, away from heal verla s Lopaniaal

nul i use aeplavag ticanacseons bulus woih theoccsacent and ustug tash lighttag oll

con_et ¢ oacelitadty used fur lighting Having a an actudly

coarlug fire o th fireplace

waslc He.t lnstead w1 addiig Leal Lo a Lk
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Grade Level: Kindergarten and special ed (primary)

“Disciplines:  Health, Language Arts, Science

- - Objectives: \. - | : . &

O

ERIC
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The students will recognize and demonstrate the proper hinds ol cothing Lo wear Lo keop
warm or to keep cool.
The students will pra;LlQé\\bu}LUIulgék zlpplug, snapping and tytug when pulling oo the vlothes

\ ]

. ;\
Suggested lime, 20 30 Minutes ¢
Matcrlals Meededd
Flapnel board e Duasa o 0 o L S . NTYE S
Jdothing wulour. such as Sweners hale o dicoats Hindkny walt o dooo lesa ddghe
colgred .hut et | mantking and actaal Jothing il ayvatlaule

. faws fdiites

201 [ R RERNTRTIN

AWin iliag v aoasion fonad fa 13 e o O DO

in the v bice 1o L ooser/e 0
we ai. belng wsted (o hesp vallgl conaidunets st al highes Lonnge weac (8 sepaess
and Lo use a.i womdlllsis spafigly Weatlug Lae piopst b thing « so hoog e LdIcs
moie omfortable at these 1 :mperatuss Children's metabolisim fur:viouas beicer wnd can

VY
adJust to lemperabare changes nmore \&:@?L} than adulia

S L0 ik Awaay Tt b e pae st e PR . .

\ :
helps Lo il b proepar Loy tempéialtln i RPN I SRV PR B R cxoalloow

(14

piopy, g tation sl bo by taopetaldge roplalion wr v e cioes heey i Bean av,ld
uverhzating, wear it loose ad keep i[\m’y Proteciany, the bonds 1 s a.d aead s alsu

linpuitanl tu keep watin
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Additional Activities: o ) -

Use films and s@ﬁgs about the different seasons of the year and the activities associated
with them.

s Cgmpase a class poem or play to shags with other classes.

/ \
N .

o
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Grade Level!: K-3 .

Discipline: Health, Science, Language Arts
Objectives: ' _S)
Fhe student will j,démi!;y the proper color of clothing to wear i waim and In cold weather.

Suggested Time: ‘ N

Materials Needed

Piewea ol wihiate  Giach é;\,.ﬂu,"i’edi and Gi..ocoaabiug g e el el aea e 2
uniforialy sizéd i.e cubes, watch, clothing cataiogues, poster pupet pas.e, activity masiur

that follows

| RPN hluﬁ Buggcall o

L0 the crpruabinent wlib e apy ae o ik .o . P T o e Lok

Diacuss the fact th,t dark colows avau b bt wad, L;,l;k vt Dot boon Vhatdo s 1l s meer
¢ in terni. of (he < Lglurs of clothes we should wear L the winter and 1 tha wounme?

d Divide Lhe o duza iulo 2 giuvgps Save can o Al e & b ddlg e Dhopaees e 0
calaloy e a d the othor . sping unnn 1 weiatogus Have cach gro .p caake a big o dlage
poster of winter and suiuner clothes. (s theve a nodceabie color (‘llﬂcfer’l&;& t.etw zen the

wiiter and suminer «fothes?

g ) i



! WHAT N7 - | . -7
COLOR % ABSOF\’BS | - IR
/SUN'S HEAT BEST? |

MATERIALS: |
White, black, glc(:l{ red and 7
blue consfrudlon paper -
all the same slce '

I Imer

Unifor inly  olzced ‘I_&f

icé cubes "

tgluxu Y TR T VI ul;u (WIN 'U}! Uf mu,h
sheel ol conslru Hon pug e

Whicl, n.elty trst ¥

p b
N |

ey e o
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| a,OTHER JDEAS T0 EXPLORE

Eﬁia it wovk fasre wih the
Paplranmmmmmbéﬂm %

!\é:(

Would you get the same
results if the puper were
on top ot the ice cubes?

Wouald U hoase willv o ddadd
coof Le moure or lecs crpero
to an condition in the
summertiime 7
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-~ Grade Level: 4-6 ’ - P . ) . & | : »
o Discipline: Sjm:iali Stu;:lies e . %,
Objective: - o . ' ’
The studen{srwill c‘xami,né their priorities fur energy use.
Suggested Time. Oune class period | b
\ Materials Needed, e ' ' -

Chart on electricity usage that toln,we

leachier Nutes.
= 5
Lo eeded

Lociy tamidly wod v niaal pla o o0t " " Lo
to Mamtbain 4 cotain quality of lidic [ 1y oo e v i s Cole (o devenni, which

Lo . [ -

litstyle 1a g d or bad but caly o Lsaill oo ‘l..m;l) ping the shilll ) wake intelligent
dectsion, by selll.g priotides Lol en g, ua '

-

iy Muggoatbeas
Cive atudents i (ull(}wmg‘é LI PR

Biwplue thae 5 o Jectiie vann, 1+ L o
scHOUS  cneryy  supply protidens all s 00l 0 Lo Covb L thel el
conaumplion b, 1/3 dusiig a wee, 1, | YU O O O ST VY IO [ PYTN syour fanaly uscs
every day Ciow vat 3 applasass | s faiy oo nle S0 withe ut g;.u.h 3\4;:91&1!&;5 thay
vould not do wiihoue Check the sleoy cal Coasvuangtion of tne \uf.#'applianaés 01 the

chiait dhat Tollows Ha, o yor e el Lo glv. up gpylmu\\ 2 Lhal use

a RGL wf Chelyy 7 Cun
' . 19 - D
you 1t yourelectiical oo.nswaption vy (/3?7

-

ti, [ T [ PR  FYRY R i o . o i

Ceee o atho P Whisd vt e LI 0B i 0 0 f ol oy

ERIC

Aruitoxt provided by Eic:



5001500 [ L. e
65 e
350 IS T
Rt [ 1) B R Rt | | A 7.,;',,__,, e e
T ha . 15 . . V ] ;' B
~ toothbrush - S . B [ R
... . clothesdryer =" . 70 . 4800 - . .80 e
SR hon T 00 - S
- clntheswasher ' L 500.. -~ . 8- : o
. water heater -+ - T~ .- 45130 -7 500
Ccaving Knife™ < m i
. “food blender : - o 390 DI
'carl upener 175 0

e L_',i;:lehumldlfie‘r
blanket -
. . shaver -

100
© 300 :
60 2

L e

:ﬂngle ceiling fi xture
"'(ﬂcuresf:ent} e i e : . e
.. 4/ft single lamp ‘*” [ 50 7 L
___.,4/’& twa lam o - P 10 [0 NS S . S

I -..,.’...-
[




rvation Picture Puzzles:







. =
f . P LT i
. e
- - A ! ¥
sf
i
¥
g o ;




Q

ERiC

A et s

231



j - 15 Van Smkls Syivm Edltor Fuel and Energy

16.. "Watlon J ane Wer—ne Cunsewatmn of Energy Frankhrl Watts :




"'Inc 4505 th St.; Chlcag(:) 1L 60611

" York, NY mmo

. ,-*

2 QLivmg in the Envu-nnment Cancepts Pmblems and Altemauves G. Tyler M;ller Jr

' Wadswoﬁ:h Pubhshmg CG

13 Pennsylvama Energy Curﬁculum for the Mlddle Grades, - avaﬂable from Pé‘nnsylvama

Department Df Educatmn 333 Market Street Harnsburg, PA. 17126

14 A Fowerful FﬁEﬂd filrns and matensl frc)rrl Edlscu_:n Electnc: ﬁtute, Instruétigna'! Dynamics .~

~15. ,Projgct fm' an EﬂEfgy Ennched Cumculum Natmnal Smence Teschers Assacgahan 1742 '

Cunnsctlcut Ave NW Washmgtcm DC‘ 10009

3 6 Sclemze Activities in Energy, a::tmty sheets desgned to ba used dljrectly by students available

'free frum Us Department Df Energy, Tec:hmcal Infaﬁ‘natlon Center Box 62, Oak Rldge TN







